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^^41^ j^-di jsSUdij ‘ V-J' ^ cy^J A ^^ ai ' ***** «> 

. oULUllj 4 4 jlall js- t ^ b11 ** ‘ J ' , - ,k5 ' * JJbJl 

— n — 



— 

l il$-i <—■> oIahoII ^y» ^ dr* 

. S-j^SI j3\j AiJi 

: ^ UJ - cJjJl ciAJi ^ - W’Lr *^ 1 U3\^» sJCj 

. oJbJL>- jlSoIj CjLoj1*_C cL^LJI -AjjJj - l 
. 4 i *t>*> — i--> 

. ^«rili ^SCiJl {ja 4jUJ-I j^y - jr 

Lib- ilSbill ilji >>o^ll ^£*31 {y\j{ ^ Cr° V^i ^i^ 5 " o 5 '**-’ 

. Ci jJl 

^^JLp o Ju>- SjJi _ 4 jLj jfcJJaJ U <*_-JL>- ^j. - ul^-Ul j*Jr-* ^ ^ 

4-rtJL^il twJl^sLL j*-L*Jlj * S ij-sM i_5^' p - _^T* *^ > “ C5^i ~ ■ c -* 3 J''d >*J c ^ix>*!Ail 

^Jl AiU^^/b t <u£>«Jl il 5 Liw«JJ J^*- jjj, ^ o^Li -1 AaP-^JIj t 

. ^ JJl-j (^AJl ( ^a**£}\ ^-Ul yjj «jj^r^ 

t I 4 J JL^r JJb o <±~>* - iJL- , 5 ! - iaUiJ dj& -tij 

. 5^1 jIsMl i>w* jLxs*-! ‘d^>- • 4 k.t > 

t c^' 4 A-j>-UI ^ 

J^jj il ^ 0 Jl fl *=TJd ^ {jz*i o /ZSHL ^ ^V 

■ ^ c5 ^ ^yr 

Jb^L Laj t oU>-li^Nl Jj-^jJIj gSbxJl jj^ ^ c_A - v 

: Ua $ Reasoning j^Jadl ^SCiiU C^Ul 

: Inductive Reasoning ^1 - I 

ijjUla l^\>- CLi*)}\j>- (jr U i>»UJl C^U-h^wNl Jj. J-N (^dJ 

. JLp-Ij JaJC 



' ti-siJI Jjv»t — — 

: Deductive Reasoning J'i/Jt-.Vl ~l~.-.-^| _ v 

. oVl> jLe- i«UJl sjlpUJI j-J* ^ 

<, cL^Jl ^ <*uil s,|^iU . . iJj, 

t( > Beverid g e : 0- J* CfrU • - c^kJl sl^Ul ^ U>ji ^ jdi i±A\ 
■ ur'j* ji (HIO Salmon & Hanson 4 (HoY) Wilson j 

i Aj^ai jjflVl 

‘ Jl «-»**« ^y pp 1 WL V^' i>Ji o> 

Aj^ 1 tilD dp J>\ - ^ _ <Ji jj y#st (v-j tiJL^ £j>y 

• J jl ^ 15^1 

JjIp C~~J * oXi> {j* kJl JLS3J 5bl ^ J>^ ^ | 4jJ&1\ J 

Cj ^W'l jl i^oj . L$jIS JLp- ^ 

• O* A^LoZj^mI ^- 51 lj fc o J LAo oL » L o^Jb^o 


A^py\yis\ Ajj ^ iad S OkAj^-4 O^So <oA>*_d ^ia*j 4^ljJLll t)l jJb^ 

c_j jl>txJl ^ja c>J*& ^y>~l — S^U> «. yvi d)T Vl . . Lfl SJbj-fl jl c 4 jloc4 

. jl C 1^1 Aj^ladl 4?w? JuSLJ <Lib>Jki 


: ^ Lc sjlJL- 1 ^x®Vl i ^liJl y ^ j 

I M ft » •* ^ 

. ^jJiLl^l ^jA ^LjiL l j*mJU _ \ 

. jL^^U 5JLL5 OjSS _ Y 

. 4^ljjJ| ^Jjb- ^3 oUJl (_y Ia^Mj ( j^*i^/I £A IjlAlaj <**L*1 a OjJ^o — V* 

. jM 4~&\ ^13^/1 oL^lixll Jo^ji J^A j^So - i 

* 

e JU jpo Ijb^ L^i>- S y cuj^-I f C ^3l oL*/ljjJl ^jbi c ^ j iS’ b| i 4j^lxJi 

Law iJjpli p-/2J oT t L^J sjjjil jj ^3^ ^^3dJ c ^ 





dt U5 I 6_yL2Jlj i, Jki\ Jvrli Oa- j . LJWl ^1 ^iJl 

■ j*-tj a*«*aj jjpljb- o ^S oV IgJlS 

jXj jjA cilia i 4ilk« JjIa>- j* 1*J| (__yi <jT _ LcSb _ _ r S’JLzj jl LJLt j 

4 ^^Mrl Ji- * u^ 1 Jl Wtf J-!j ‘ l*Jj 

• ‘b-^k^b V^Js^ oVaUll ^ AjSc- j t JjUL. jij 


Hypothesis i>J I ^ _ J5Ul ^ ^ _ A^kJl Jbj 

•Uvsljal Aj^^jaj ^ jl i L. aLSs- ^....v. a .~ J £s<sj j» 1^ ljU« j . Law o ^JliJlj 

— Ojjlill c_i^l>- l _ s lc’ _ Ajjjixll e)_j^ij . (3^*j 05 ^ 0*3; la j i 1 Q r ~~ /*» i *.r.* 

. Ljj a J ./7~\ I <Ocl*]| (JlliJ-L bxi Jjc« j»J3j c_**M>- <U jliu OiLa-jJj JjJLolI 4 /> j£. 

* '■LaJ! * ^ 5w»' _r»^' t> jjb ojL«I_p O^s . . ciUJJ Jlioi’j 

<Jl &j (J ‘ Ji'toJ'j <J> j** oJljL ^1 8 j^kJl » hj& <cbtf 

jT t 1*1 k. IXjb Aj^JaJl c\* Jj jj Ic Jm ol jJ (JbJt OV ‘ d ^5UJl 

. Uliana L, *aij 


cjUKj i-A^>y o^Ul Jj, JST oLij^ Aj^kJl J^-Jj . . IJla 

1 idea ‘ supposition Jj t view Jki Jju caUJLkv^j 

, ■ ^ 

‘ conjecture i speculation <, consideration jLaM j <. notion ^LkJlj 
■ (J* - elms' . guess j i thought ^Sci j c surmise ^>j 

appears^^lLj c seems to be jO^j t may Mj suggest jj c indicate Jju 
J UJlS-tj O.LKII dlL- f |j^| ^ _ 6l£.yi jji _ j^-yi ^ t to be 

. LJUJI J>.VI 

Cla.lilLu,VI £\jl\ 

LogicaloU-lcxui V I j jkll 

: Ua t Reasoning 



— ' Jj^>l 

: Inductive Reasoning yc^i\ ~t— >j\ _ > 

,> J>^d JJA \ ^ i.uil J\ jsJi ^ 4^^ 

cjIiU J> JljjMl j\ j L j0 \ Jj CxPrjj^ I ^yuu tSijj . . ^Ui . jb-lj, Jai 

,Jj -> 1 * * 4 C*1 • ■ • VMb ‘ LJj-^UJlj t jULl J i ^LkJlj c j*JaL»JaJl 

(JljjVl jlji^.1 Jl ^>. j* l^-Vl 

. cjULdJ 

: Deductive Reasoning I _ Y 

«uU Aj>\y ^ _ 4^co cjNU. _ £v*U- c^ULux^l J\ J^yi\ ^ Vrj^j 

j\ iaUJl sj_pUJ| cJ 15 lil ^1 4 

a 1 ^ q-LpIaII C-JtS^ lil . . ^AiUi . (premise) l.sUd i 

c->LJ Lj! J^J| ^ t otrLUJ ( _ f LLJl (iljjVl j\J^\ J\ ^ji 

<-lLL $jA uI jjfc J*)i $ OjJLJl #-! pJo LoJg 
. ? liA j ol J> <j£) . . jIjJl ^yvu 

1 f ^ ^UxiMl c-*^- ^ oU ^ikv al l - ol^Lui^r'yi 

: l&j* ji\ j 

: Syllogism J&c±\ ^LaJI a~Up - ^ 

L-JikJ^ j^a^j i conclusion ^L^UoVl I^JLp ^1 iJikdl U ^V\ ^ 

L5" c minor c major oJl5l *1 t premises ^Skll cjUjlaII 

. aj!S aJLjJI 

: Inference jl - Y 

^uJUll j ] L^JLp cJ^ ^/Jl conclusion ^L^Jt *JU-p ^ 

. a^aLlxII 


2*^1 

: Implication j\ _ T 

. conclusion Jljl premises Lakdl oUaill yi i^akdl <5%Jl y* 

: Validity i^waJl J Lp JJ l _ £ 

<>=-s* Ji J JaS <1)1 <l)j:> LJikdl oLjUill yi i5^UJl Jl jJlJ 

j\ aJU *3 d) JJ Ji Lakdl . ^Lui^'bfl falsity e kjj lk^ J c truth Jju^ j 

OJo d)l JUjj • kkl>- jt UU* <l)Jo Ji ji U5 4 Aikl>- 

invalid y j\ c false likU-^ lip J* OjSo jl 4 CjL^ j 4 valid lip jJ> 

• ttkU^-j y- J> j** j] 4 

cjLj^II Oj£s <1)1 Ujy- ijp Argument <1 )IaJ| jl i>J-| *ujj 

. (dUd? LjL^ Oj^j d)l d)ja i-jlv® Aykdl 

: Logical Thinking J&dl ^£idl _ 0 

interpretation j^Juj jt ip^Ji SJL>JI y> 

J* 4 iJIyiVl <jJ^\ ^JU JbJL>d AJUiJl obVl y*j 4 ^Ldl 

4 *yjL?*dl JaJaikdlj 4 4p-j J ail jl5o*S/l Ap^p ^ JLo 

. 4 d . *T?d l jjpldpxJJ djLa*«kj j> 4 okvMJ ^*J> Jj 4 IJL^ 

ol jJ cjIjLxU Ji*Jl JjljJSM jljis^k y»UL| y LJl LJUu Jl Jkj 
c^Li-Ji Jl <£*& yrjy-Jl ya£ & 4 - premise Likdl 

J J-aLsAI J-A'Jl obj^l jly-v^l d)l y*»j — g-^boiwu'yi 4 __ okLdJ 

jly^l (dUi L . LtkL>* <1)1? _ jyjl ytAi Jl cO y* J?LJkl| CjIjLJ 

• iS j>- 1 Jty^ Jl ijw Ji olJLdJ JLLJl 

csAJl Ar* - y> y>-j yjl ya^ Ol Jl 4ykdl JjaJlSlI Li IS |j 
J3j 4 Up yU J^ ^ . . okLdJ JLLJl JljjVl jl Ji 

. l?kU (1)JC dJJi ? j 4 4ikl^ Ojo Aykdl ioJiall 





* _ - - 

1 ° yU “ Ji J 1 -^ 1 Jl LS^Ji ol LOS lil . . lis^j 

• • SA-J1 CJ5 «3U,\M Jl>^l J1 ^Ji yj| * :> M| j^, ^ 

• ur^^> <rl=^-Vlj A-Skll loSil OjSS, c <uU y*l yL, 

,_yU oaUj <^111 _ ( _ s UJl (iljjMl j\Jw>\ ol Uby. i^\ |yj| i-.;y (i Li 

015 '^ * ■ ° jL;;JI - 5 ^ fjj ^Jj^l o^a Jl «y. _ ^UaJl Jljjt 

|J ^ cs^l vU iiu oJlSj t i>Jl cLwiij U«JiS ^ Ijiji. ojjVl 

t5 -^' *j*-j <J* ^ J«a» ijJl <> o jj^i ols or, . ji yiWi 

. dUiS- 1 >i) 1 Owiijj * J^i\ y, <c*-U y. O.LJI £i 

OjJj O^s . . OOjjSfl J^axp y oLJlj lydl j* gSlxJl c-^wijl ISl ySJj 

dr® 1 ^ ^ <cS3j i aJj-JL* 4 JL^JI^aVl SjjlaJl 

v_jjU«J| y> -by* *\_r>-l A^lyiVl SjJlci} J^^lj JljIxJI y. Jjy. Jj-^JU 
3itS ^J> y, iibk- cjLyuw. y cjIiLJI l^J Ojla 

. OLtll 11 a J Jh I 4 I 0 & ol ySUi ydl (5 ^ >0 .Sy-Mj 4 c 

ol^Ll JS £^4 - 111 syllogism Jikll ^-Lill oUL^ JS y _ 

1 J* f&-\ o* ^ * j^vi jsu^i jjji y-ii yikii ^aj 

<_sH 4 ^ylyiX^Vl) JjL*y I JJ j* t 4~J> yi Jl 

. yl^Jl conclusion I 

^ p-UaiVl jjluxa 

i L»Jli i taSj C}jS*j 01 <i»p-LJ! 1 yUl lij y»»Jl ^ ^LU>-Vl J > !■-•■» jJboS 

: lA 1*s* !*#-> cs^* «>i* 0 ^ <^1 

j\ t Allis' _^P Ajlli^-tli 0 jSj ots 4 y nUa>-T _ \ 

i_AJu<adl o ol5 ^ L^JLp Juy£i>cxll ollUl j\ ot^toUil V 4>JLygJ ^5 ^Ux>-i _ T 

• V ‘ jl 4 jl 1 


£fdl 

: Rational Errors j\ aJ^Aap ^LL^-T _ T 

U ^yaj * (^jJ 4 j ) ^Jl ^y^>J _ lo^b _ JJas^l flJlA £S >- jJ 

1 Ljk 

jfi* ji JjLa^I c5*^“i cs^ ~A Oj^vau® J ^ p-Lk^l _ t 

.Errors in concept cLp-UI ^jJ - v±^Jl 

Errors in^j ,^ w ; l l LgJajjj s ju^LJLII j^Ju ^3 aJlLiil* ^Uas^-T _ iw-> 

: IfhA ^ j * Reasoning 

■ l$J 43 ^ApV — <Lv? j\ 4P.il>- jJH lia_a Jlaj_j ( N ) 

• WAi J-vashdJ £t$bJlj 

. ^IJI^VI vdJLb! uilS' JJ/ j! 4JI^ Mp fJLP ( Y ) 

J-/*>*J| ^cSbJL 1^13 tAp {jA i L^va^jj i£jQ?-Vl vJJULj ^ j*JLp ( V ) 

• 

■ ^J - Jj«t jT L$Jp Jva>»lll £cjLJ| Jojj ( £ ) 

. ^jJLUJ il ^xJLx* 3 y~ j ( 0 ) 

dj& 0 * hypothesis ^i]| a^^lJI ^ *lk4 jl 4 p.il>- y*Ui* _ ^>- 

. 4ij jjJl JplJiL>JLI iill^o 

• J^JJ pIL^T _ i 

: IgJiJ ^ja j t Technical Errors *Ua>t _ £ 

■ ji 4~>-b* ^*P oLlaj ^IJb>xI^l _ \ 

. u ^ j^*u jA-b ^ ^ ^ jlp _ 

. gjblll J-a^j ^ *Ua>-t > 




' — 

• ^jjA^xXj ^3 4^v^lj J e-Ui>- ' _ Ji 

• * pUa^AJ ap:>L>. j! aiWUl c^UlJbkz^i _ o 

* 4«lia? cZjIi^p JUjC ^.1 _ I 

- ^cjlxillj 4jftl)| ^JLC l)Lo pUapI ^JLp _ « j 

- a^IjJLJ! >- 

. AJl jJLjJI OjLWLjjV l _ 3 

. 4jUA>cAJ 4it£ 0j5i ^Ai £ Jai3 Jwiil ^ Cjlia^jlll < j !...-> - & 

^Lva>-Vi ^ UaiLij c, Jjl-XiLl 4^L/2.->~y I pUa^-*Sll _ j 

. a;is 


. CjU^Ax^-^AJ 43 J ^*j0 3 J=T J — J 


. ajlJI ^3 JLsM |v^>ezJl ^ jlp _ 

c ^Jbil plla^'Jl Ji-o £ ^jUJl ^1 olo jiu*l\ ^ ^Ua>-1 — "l 

J5lJLj ll fJu>j <• Obscurity ji I fJU> j t Ambiguity ^-JJlj 

. Inadequacy olS* jl ^5!>la 

_ ^LJUJI ^ £tu JL3 ^l *Ua>-Vl ( \<\0Y ) Wilson j^LSjj 

i ^ j»L-3l Jl — LgjLpjj 

: Systematic Errors *U*>4 _ ^ 


3 Oj5C> Jlij . jL^A-t tj-^J JJ& *Ua*-^M 


j> tk^ Ji jt t j^JrL; ^UU Scale &J Jdl ^L 5 il <33 f Jb=- Jt *U*^SM oi* 



OljLJ-i ^3 4J3U.I 







: Personal Errors ^LLa^T _ Y 


a®^ <g 3 -tp ~ jj . . L. 5 . 1 1 ^9 ^} I i— < 3 .L*r.>o 

. . . l 3 t aUs^ ^J l djLuLill As3 (j?3 t Oa^j^zJI apUj v-iLfljj 
t—^Uo- |%-J t CJ LoL^Jl ^wjjj j3l oJLp- ^*LjL lliJS aJL-U* 

: Mistakes a! ^J ill jJ> pLU^SM - Y* 

Aj^wJl CjU^UJI ^U>j tj* 0 ( _ 5 Jl pUs^Vlj t W.L jJl pUar^S/l L$xU4 ^ 
l»|jj>d^ul ji aU*i~J.I sj^j>-'J| SpI^S (^j 6 «*-JUJl c->U^Lpj 

( ^^j-UJl <*l^>tJl ^3 a!^JLo ^p plia>-Vl odjfc . ^cJj^ . . . Aidplp^ ^j^uULo 

I^oLpIj L^jli 4j^>ti)l pl*Jl lolj c luLUJ-I *UIJ. ^1 U! Uo y>~ j 

. wXjJb*- 


dl^Ui |*-^J t jlalll Als'b/ Ap-ji ^Jl oSLsi JaA 3 0 JL >-1 j SpI Jb CpJL?j-j ISI Lol 

llap- 01 aJ Ipx-s^1j l~bj t a^IjJlILj aLl^II ^3 ^L» ^1 ^Jl Lg-pL>-j[ ^y 3 

opI^S j U jUjj JU-I oAa ^ ^**^*3 . . opI jJlJl tiAAj ( J^Px_w«j ^ l^-jJL>- Ji La 

( 3 ^Us*- ji (, a^jLwo^^JI ^JJL>«xJl ^3 US' L 5 oT lLUS OU Oj LgJl 5 v« S Jj jlp>- 

. UjLvSP-V I 

l (aJU jJl ji) jj-ULl ^ dUi ^yj>y ^yliJl pl^>-^/l 3U0I jllp ^jLj 

• oSLiJl apt^JI J cs*^“ 

: Assignable Causes y6 plk^l _ l 

® ^yU S jJaJI j*JL*J a^Jj ct»JLai pLLl^'VI ^ j 

Or" 0 ^ £r j . a^I ^ 5 jJl J^jUJI A^Uil aUaJI ^^3 

^ AUUll Ij -b ^SU j ( _ 5 ^“ V Owb«J UiljjJi pi ^>-L j Sfj pLU>-*S/ I 

. A^lil <Ua Jl ^y 3 lO^^d (J*^ 

: Random Errors aJI jJLJi pLU^’VI . o 

v ir* jzr* c^i y* OjSCi ^1 pUap^S/l 


. — . ■ _ - _ . . ~ 

pjs L /i\ *Uas>-Ml <y» ji\ 4-PjJi ^ * I J^> js?t 

a Jjb ^ jju CjUjLjJI £^>- (J-*^ 3 (*^d *»"*" * (j^laJLi Lgli-L*** 

jj gU iL/s» j3 cJi - . QaiLl lift iioljfjl LdSj . tlaiLi ^j- o . .^> 

£*U11 Ji UjajS Jllu ^1 Oliu^i 

^ t j~± 4 W* j 1“» ts^* £^b ^b- 1 ^' '■^M' o*-^ . 

: ^ L* b-o-*>l ,yj ^ fb*^' 

a^bjdb j^Ji ji^x-N umjJi ijiii^ . - r^ 1 v- - ' 

. ^ jJl*1\ jJ> v-i-l5lU 

t Jj^jd\ <3-U» J t S y lPJ 3 *W»^ <y>j • • o*-^ 1 x 

. Emotional Bias i_Sj_>-*-i-J' ,y* j^r^b 

U li| lIo^JI <y> ^>-Ul t-Myi ^ • • bi^b J ^ 

. s jJS" t JS'Ltll ,j^ u Ais<» 

: vJlJI SiUVl _ 1 


^ bOJl iiU'Vl . t ^bJl ^ bJr^ ^ 

J.L-4 bJj c fJfcJU J^b ,>> ^ J*~* VW : 

C J>s*i I ^ ^ ^ -**■=» U • -Wjdb gj 

j_ >J jJjJI jLa^ _ ^ Jb- J\ - <> V^> * oLJ 2' ^ ^ 

0^ f 1 ^ ^ ‘ ^ <> ‘ ^ ^ 

u\^y\ 6 i>3i ^ui r - ^ - r^ 1 ^ 

. IAa ^ \ j+ZS a.4.^,1 * 


T«tni tr»n 


. \ l 


ilJUt S^~ Jl cW^ 1 ->* tJl ^ 1 “ i5j 


«bu aJ^p y» 




— 

f+J oi cr 1 ' - iS> >JJJ ^ os^» ^ o-^ 1 O&J ‘ 

^ A .J< L!U> j 15^N| dJLil . dUJLi iswilj i-jU-uI liji - U ii5Cw> J>- ^ 

t J>‘y\ jiSl <cl jUtfl *tj\ ^ ft 4 jX-l £v»J ,_#* *b“* ‘ U** c#^ 

. f-UUl (_$jJ is jJt* o y»Ui 4kiJl {j~> ji — i^ll bj£j Ui-?- i j^- jt 

Af.^ ll ^..A - . . ( j>jj| jjp Jbuila UIp 4 4P_r~i jlSviVl < _b**~“ J 

1 g'.Nf i jL^-NI j-« jLSo'Sfl dLlJ dAJi >Aju Cj?*~U • Wi b^ 3,1 c_/^ 

. dJUi jJ> j! 4>«-*w» il) j& J^5 4 i^'J' <y c — i* 

: Imagination JUU - 1 

'jji j dUi lS^T JSj i JiMl 4 *— j <i^“J •JM"' 

,J <0*11 0- c3liT J1 (HidUjt * SO* Olild^l Jl OOOl 
t cs _JLr 31 <d_^JJ Idi y> dj $ o d)t ^ cO 4 ^' • (*-$V <>* 

_ J il OjU-Up ^jS JLd-l CjUdjd £* - (j^Uj 4 Lp-L^>j 4 LajLuj 

. jlSlsNl ^ djJl £-j do-LU 

Ol iSliCd d)jSo ^ c5ji «y 00*11 Cj* £?-* 

jiJLP- J 4 4_j Jjtsllj ^JJI 4> £_^0_jll J-*"0 £* 4 UiiUj |X»XL0 bj£± 

. j-SliSj 43j_^» JS3 ot dJLiVj . s ^ 

diabUIt 

: ^yluLo 4 Ac- i_jjJuJ|_j 4a 1*J d*s-LJl 

: iUI ^Jl o^l ^aJl _ ^ 

JU^. J V ] A U*i i JjMl Jt >Jt ^ ^ <Dj^d i»t d^Ul ^Ip <^i 

^1 Jk- <>j 4 l* *W. >' *> 4 V— ^ < " UlA ' 

iij^i j! d^>-lJl 4_jie-j . IgJ L»J 4d5^Jl 4 jUUiaI oNi^i ^js - LfrJp (*>4 J 

jiLva* {y> a\ J ij L» yj -lajjJl < _ y J-C’ Ijils (1 )^j (l)tj 4 4l lv»»^d*_) U. LpIj 


rv 



^JLJI 

C l ^ t— A>-jlj l Lfc3 Jl Asj-_jl LwSLJLlSl ^J Lp C Ajilz^x-o 

. dJLb ^MjaJ ^ y <u£i: 

3 Otj ^LSJl <_£l_jJl N ^j * / A ^jXaJI il)l 

4JL^oj tA® £ 0 >AjLmJ 1 ^AJ 1 ^v*-*»i ^Ja * J1 •%* ®pI^a11 

*u!kx SJbJL>* jlSol d*^-LlJ • «A$L»*Jl j^sjc } l 3 

. ^J-aJ-I iJ-ft ^ JL*3 p 4 *"* * ^ 

jdfT aJUM ^jjLJl f-LftJUlj s^iLl <£j* t)L^«li 0^ <^-ill j-^axll (_5*^° 

Oj^nj ol d^M d-^LJl c5 Lpj - J^>-lj l>T ^ ^l*Ji t>° - 5 ^- 3 ^ 4^>l^Jl oUld^ryi 

Lc t ^ jJLp ^y» I^J J-va^J U-i <Waj ^p A~<d-P a^aLp^- iij c 4 ^L-Ij3 £j-*?y> ^ U*-*Ia 

. a^L-'JI ^jAaJI dUS 

c A>^JlP CjN LaoJ 6 d> ^>sJ C® Jd Cj^ 2 ^ ^ ^ 5ijL^i 3^CU \Jqj 

t^JJl d^Lll ot U-S . 1> a*j lw- L^j ^UNl Ola t lJM^Lj d*j 

cJj j AjjJ ^3 wi>tj JL>ca Sjjddi djj>«Ji idp >1* Jj^d 

^ JaJa^j J (^kJ Ji ^ . . IA3 j * <-)Ud1 ^ «y i£\ **U>y 

. >ii d)jl > c 5^ - d^-Ul uJl> 

^ iJLP opI y - A^Slij AjklA Sj^aj - d^>-Ul ^jkj -Lill ^ aUJj 

|JUh ^ jAi U (jC ^ C5^ c <UA2-^o“ JU-» ^ 0}^\ A^JJl objj^il 
t 0,1^11 U Jy jdl >11 ^ okjjjJl ^ - Jb-ll 

^^Jl £, c Abstracting Journals a>JI oUUi-ll C^J 

pI^-I Jlxj c lU> >1 ^ibjjAll ^ djj>Jl J> Jl 

. ii. j^Jl (ill! ujUaJLJ^-1 £±j~* psAi 

Reviewing AjaLJI oln>-lji.l oLjji &» i»«>-ljl,l sJl > 

: Uj» t ,j Periodicals 

,. l^j &U-N1 a! ^ jJj C^-Ul CjL-1j ‘ X! f^' - ' 





Jajjilj jll y> ^ ^1 0>L*ljjJl t° 


<. c^LJi fL^t JUcX ikJ^ll <sj£ ^ c-»L-ljJJli fll)M - <-y 

. I 4 J ^jLSxJI ^JU J SJtfLJl L$JUU£l ^Ip 

ilaLjjil ojVL>J.I j - ^lo-Ul j»U^a! c^jNL>^ I^Ip -Uj^j <La*LWI Ul 

aJLp S*l yii 413 j ^yi LjL>- - Cj~*~ ilr" “ t^>-LJl ^ivapxj jl ^J-L> - 1 $j 

4 jp| ^ jCL> Lo V — Jlj>- ^1 1 *XA . ^jA^Jl vilL ^ i«LgJl ^ :^ Jl ^jA ij Jj>t-o 

. 4^ava>«J (JU« <& Jj>- 

JatA 3 < 6 tj ialiodl CjLp jil ^^Ip 4jUI ^3 j^ai oT jl <*i^>-lJl ^J-Pj 
MyLiL* ^ y*^o ^^ip Jili j^P ^w 2 L> jl ^\ LsjtijJj <U3l ( 3 ;vj jJ C AjLojIj^j 

t 5 y>-*S/l ^ ^JL*Jl JLidl £_a Iw^SIjIj ^ yL«Jl J» j^f dUi 4^iva>tj JL>c-^ j_y 

. Lgj 4ja-j jil 

: jJjJl jlpIj^ f li>l _ Y 

4jL>cj1j 4jL*lj^ ^3 I^JLp JL^Xxj (, 4jwJLo <LwoJLp SJLplS ci^>-LJJ j jl 

jl «.>4t L *5 0 ^oJLmJ .1 4*pi yil of-lyiJlj L^Jil^ ^ y Jl OfcX^LiJl *■ 4-+1 & ^“1 

. Li^w^jl 


: iiJJL f u>i . r 

ji o** jr 41 CjLo jLdl L^-Sj jip ^jP ^yJl AjlUI j£ 

.JplyGJ pUl fll^l JUP 4_ft-JL*>» 4 ^,-oJLp 4j2j^JLzj ^ ^ LiUS *^f JJ C ^j^*l 

oUtllU Jl^oIjcJI j^^j 4JJL11 j J^LxiJl jl ^s- jjj . 4_kUl 

^ ^-Ul ^Jbr- ^ _ lJi^r v_JU Lx, f Vl 4AJUL LJLJl 2 jIsS 3I jl»J, jl ^1 c ^ y^Vl 

I — > j^LjjIj L^j 4jlx5jl J - U 4 .... . V. * J Ij ioj^Jl — 4iJJl t^iUj j^2jJ ^^3 

- (jr^J 


' ' " ■■ — 

U1.UUI ,$0^ . L-Vii - dJUiS’ UJLo o^i o! ^ ^*il d^LU 

\^3 is J^a l$J J-flUxll 4 LgXo aljijLj <c5L<wJ l . i^r'Vl 

^ cjr* ^ ^ ijjd^-Nl *X*jj . p-ljT ^y> 4 j JOj jl ^ fjdJjt 

jdJj 4. j ,.».L^Ji CjN til! aJL* c j^b t pJL*Jl 

. Jjt i~i>4 iiK oU;> iiUx» pUapl ^Ut 

( JS^ y oL ^Jc l j 4 j>l jiiiij (. oli'^bJl ^jIjJI v.^2,::ll d*^-L)l i*^jlir - i 

l^«J L 3 , " j^JlP t—JjwXJL dJJi - • oJlAUtu jl 4 «UlS\j jl 4 jl 4 alyij L® 

^ ^Uvil 1 _^Lp f-l AJI sSUII £~JJ t <J ^yOd3 l <L*JJ J 4 lAjjJjj 

L$jI Js\j oUliUl dJULj iajiJL® 4 <UxJL*Ji C->UldUl cJtA>- j*l t 

. opUJi 4^JL*Jl j\ d-»^>t-il f^laJlj 

i® JL^- J> pL/rs>-^Ai ^JLJl j»|j^tluuVlj t pUsl>-V| _ 0 

iJL-fc ^ J>A £-J> y> ^ i^ldJl f-Ua^-Vl ^IjjI £\>=r jJl 

. J-vail l 

4 ( UT* ) Salmon & Hansen £=r\ j> • • 'd* ^ <y> 

• ( ^ *HA ) bjy^j ^yyj 


oi^il J-Ji ^ 

<iw»*Jl cs* Wl f^-V' l . #*ri c#^' 5 -aLJI 

_ Jl>-I j (JLsi-U *i j*£ iSj£ L$t - h*.)* & J t)_j5oL* Lp^ *jli . . lAJ i 

J>. oJls-lj jJbJ <^JI ^ o* .jJ>U-t k_r** J 

u j\ jkS\ *1£aU J* >±^U' $. y. '-y'y? ^ o* 

«5j 4 ia^'y Jy«fl ,>1 J^VI dj^i Jij * a- L* -Wjd 

. JL?-I J d)T J L*^w>- l^LxijAi — jN 

^ ^ *\yrl j> ^ Ul 

t Ifci ^jliil ‘ 1 ^ «>* ‘ lib ^ cAif~» 



gfd! 

^ oJjfc ^3 C}j£jj . I g* o yfl"* C-»L-mI jjJl 

a5j . OjS'jLLa o^i>-Lij L$i* JiCl <, c3y j^M 

t ^J__v=» JU^Q ^ ^jjjUl J^v2-va^ii Jb>4 -U*t Jjj t. li y 

Team Work J^p jU»1 <y ^4Jt ^ (j~* ku> p-*d • • 

. jja^o 


c5^i 

^3 j ^3 4.^a*jaik| 4^jUti.l jA ^pLoj^-I *• l $ « 3 

t jr* j^S *1 j^r]j • Lu UjJLk-«j l». U y- ^iSl _ oLp — ^1^3 'ill Oj£jj . «ClS ^J^-^Jl 

/\ - l^iS* JJ5J ^Ui-I J^JI . J^\j *ju ^\yr[ Cr* o*^ JUp*SM 

, Ju>buiJ JLp t — ^hiAiJ 


^as $ ^-Ul cus jJ J^Uc^Nl ^jlp ^^pUjM i^ju . . JjLSil 

OjjZ*-')l\ Oj^j I 0 .V 0 4 ^J^aJLj jA ]ajs3 J>-ij> tiL>*lj Oj^vj (jLp-^fl {j* 

tf* V cs^d ol i Sjj J ^ai\ ^JAJ . AJjiLuu Aij t 4j ^1 y> jt t ojUk^l ,J> 

. i^j jiiil sJLa Ji<o I J_jLa d)_j5o <l)t l _ # l^ a jJLaJl «Uvjij 

. l*_* ^jJuLiJl oLas^j — Lalx _ 4 jUL s j I jJiS* I jL ju <1)jIicJI o^SoN ulD JiT 

{ _ 5 5CS t y* oULkla jLcdl Ll^l-s<a^a>tj i_iJb>*j <1)1 

(>“ • lT 5 ^' J^' J^'j^ L** - 'Wiva^J i_^>- _ ojJvb j*^X« JS' 

^j->-j I wLij . . cfJLIi ^j»j . jJLlU ojIJLpJj 4Zj\s£ cJ j 4 «*J JaJapxJl «dl>- ^» 

^ju JS* ^aj Of { j^i lI^cj 4 ,jJ jUdl cjUL^bl ^ Overlaping J^lwLJi ^au *. j 




<U 




5j La 


nlji" oVU- (‘jLj I ciw ,2^1^1-111 ^ Jiljj -b>-jjV (3Ls-'Vl ,jA *. i 

. ^ 5jIaU ^LJl ^j*>LiJl Ci^j i i3l j£')l\ 


fjjj U ULi dj£j 6tj c -cUjiwi lj m oT Ji^]l ^ iji JS" ‘- r ^i-> 

^u> t ajIjlJI Jin _ LLyaij _ oLJ JuJl£- ilUS i_JLlai»_j . <!) j I << 



1 ■■ ■ "■■■ — « — ■ iX^Jl > 

t ^**xU OpsI^xp j ^ ajIxS' fj {yj t 4 m^Ls^> ^^3 

• ^<ta>*JJ lw*>CJ jj<0 pL^uuulj b j*wJl JaP f-Lo— J V I Owjy ijIaiVIj 

1 ot~*J <y *** ^ Jd-r^' (jrpj ij* '^HJ 

_ 0L> J*&'!> ^1 dJlk _ S ^13 Jbu Jj>cj 4 jU Nlj ^ oJHp- OjJLckJU ^y\s>z^i\ 5 y *-> o 

. ( \ ^ o Y Wilson ) 4 jco OjUcJl 

&aOl jlaail 

liU h ^0 jjJLj^uJlI CjL>-Lx>*1 c5 JLp i-i ur^ t-S' ^ '-^ZH 

^p-di^o ol>-Li^l 4.5 ^*jo C-^-j _ ^ _ L y \ jj Jj-4>^ ^^*^3 <_$ j<r' 

t ( ^Ju^axU b JUcll ol5\ *\y ) t 

Zj-J - 1 (Jji (£\j ^A-Jal^i U5 . ^Ij^Jl 

4^° tlr* c^ p Oyj£j v^^eiLj 

4-^*il )i O aSCi 


J^Llil ^Jlp- — LoUl - c_43 jXj £\y*y j 4^ ^ ^ ^Ui—u 

^ ^1 b li^ULl ^j-Jj t i^Ull 5^431 

i^UUxA^/l lJU* JU-*i tiUi tlr^J ■ ^ 

(_^\ j| ^>-j ^3 J^l N il ^ AjjJ 4 Jj^» * 4^“^ <U5^U Oj^o ol * ^-^LU 

J>X± d)l l^>cjj . 4l1£JLLI l^\ y ^ k±j (.i^Ul <^U ji>5 |J U Lg-i ^OaI 

. 45^lj3l i »L£ ^ oJ^jV jlSo^l ol 

Jak^J UU- I ^ i- — ; ot La^- yj 

j & I iJLftJ-l JS'Lill ^s- t S^Lil U^J\ oUlSU)ll ,^-L-! ^ 

.>^1 S _^j 1^,-br ^ - vi- j^-Jl oi*» jJSu^j • W 1 V- 1 ^ 1 at ^ii 

■ Wj=rl <y° ^d^ 1 j ^ V J * CS '^y* ^ *-** ^ 

( hypothsis boji* ) hypotheses w>l^' objiii ^ J~? 

(JS JJ>ij . *1 jd ^ ^ 4 ^ 

— IX 



- 

1 1a yp o^jl>c^ iL>*i J-s &>*j di 4lp- jll fti-A y 

. ? *L>jIjJL!1 oJl^J Ajly^i aJ| 

4 0 J~X*& *ly>-i (_^l • J5?^l *i$j£ LJLp Cf°j 

ySC j . u-o^Vl ^J\ JUi^l pi i *dJl £* l b yi* l$i* js* 

y> (5 j-^laJ 1 JdL£ y£*J - cr 5 ^ 1 2 ^^^* (“■** 

* J* 

/ Y o J>ti dt 4-JLJadl i_Jl^i*lj J^liu yJl A^ishtJl (JyJl ^l-p ^>^jj 

c->U*l jail 4 ^j>- y l^iSl*_J £ lgjL®L«ji£l t_5® a-^Lm/SM ^«.lU Lg-»UlSv®j y* 

. ojyOJ 41 *Lw«I_)JL !1 dll" yo Lg-lp ^v-tPxlil t I fl c A^xuJazJl 

^jbj di y£*-» yJl fc-_-»jU«i)l yiAJ £-*1 yw£j ^ 

liSj (i yi~J yil dj yJU ^lil p-paJl y y e-ocs^Jl y»i ■ ^ 

. A^ljJtll S yJ P-lva2Jl ( J-3 ^rjtxi AjI ^S> Jy/aJ-l £-3y 0j3 l 

d-Jjj olL^oVl y® AI^jT o^ Lal^ i ySt Adt>*Jl AJadLl yi^- dT yj*^Jj 

. <-^!jdJl 5 yi (JI^Ip y^S^Lili J-^-p ot* • £jy*Al 

AlSGjT dlli dl JLdlju dt ^3 4 I Jbd>- bu ^Jb- dl—iVl ^-4 -JLI^j LadlPj 

<J^*i[ d y£J 5 j >* l £ AjI c»Jyj di & 1 (— >i yiVt «Ar>- V J^>cJ V y 

ya astiil ‘ JUell Lr Ju y J-<^l (^1 y» OjSo yd-P- jd^ 

Jby y»i>cd L^J[ AiL/j»N lj c 1 fJLp jJ^aiKjdl ^Sl^Jlj C <U3 A^-J^iall jl^Wl Aj>^v5* 

. p-UJl pJLoj AjjI I dJJi 4 pJLSxIl y® 

pllji dj y^'yi l^p-^iaj yli jlSo'Jl ^j^la? <L^JLJl AjLq 1 y® jj-wJ - . < JjLsJl\ 

C -.^ V p*^j|bA£wkAil dj^ 4 «.» /a . > c.JtJl ^JjLsai^JI 4 4 d-> Lli.1 

y Lg S^-Ja? 4 J jU^> 0 i2il y> J-P J j-yaJ-l pjyll k^JLla^j 

Ji dj^L>- id->tJ y ixj ^ ct^Ul Aj>-1 JJ 4jjJW=* (Jjl dlP il y liai*l y®j 


_ „„ 

^jJu <Ji U uu jusM <±c*Jl cM i 5iU ^ Sjlii JS\ J 
J ^>U Jl ^>«J| ^ jI^.n/ 1 f op v-*u . . J.U1I Jj . J^Vl 

&* , - JiS > d, V^i cr* ^ **J J* Ot ,^-9 ‘ l^y. gSU J| 

J*A*t ^UlS^I jlji ^ Jl l*U-t" Ji‘v/| JLP j\ t A-ljOJl oJla 

* jJ-k^l 0 J j*,s7 t A-lSljtll £jA 

«dscm ^->0 * <cj>j ( jLp Aksuii «^ui ^ j 

lj& CJ I> lijj . J^JI olijl ^ ^ ^ JLp L^-jJb ^1 

^1 {7^ ^ - JivaiJljj JU-I ^ 1^1^ aA* cL^Ul ^ oJbJL>- 

c_$k L$j l^k» AP^~J| ^il>6jLo LJIp jlSVS/l ajlft j*)I 4 -^?L>-j t *>LJaI^^o 

• ( ^*1° Thompson j 4 ^oY Wilson^ ) jAdJi 

AjLIuJI CiLuiij^ll JI& ^^UaVl 

- ^ Jkc>i ^ frj ^ V^ji iS^\ - vi^-Ul cy k ^jCj 

•^■* J 1 tJl>«il ^ OaJj^I AibkJl uUkil jjJl ^^JLp ^^bU^b l)I 

dr® cj^IjUx^o ciUi j^j ^ ^^aII jjJS L-L*t 

*v=> JUjj>*l £* 4 0 j^T aJ£ ( J-^> jJ l) 1 J^lo j| j£j kl>- cO^Sj (^JLII kJxlll 

jlSij| j\ a! ^bo 01 «l)ji t ( Jd ^jA l^J \ jA? j^xJl plk>-^fl 

. JUdl IJU JbJb>- 

ti^>sJl <Jl>s-« C^aIS' L* J5^ J^\k*yi AJkelA^I ji AjjJC 10 jkJbj 

^ij A^Lp ojj-vAJ CJ^fktli (Ilk j^l J-s^'Vl £y> AjU * . Aj Aku^li tLiNkJlIj 

• li>xJ llsxj l^j AJjkw-« £jA ^f«Jb C { jA 

j\ t i_*"$Cll ^5 A^ljwUl y* ^kJl ti-j^bJl j_^k . . AjIwLj 

0 p\ yd\ idJJj ( 1 ) jSoj . Lgi* c I 4 J jbij (J j ', <3 » 

cjL«IjJl! 1 cl^bJl L^w« (jJkx> t a^L-^I sj^UJI aj^| 

Iaqju 



, ■■ ■ ■ 

4-5jLJ| oLs*»ljjdl l jJ>\ j-fCU * I oVL- 2 >a { j-& LS -J* A_JUl oj-Jad-l O^oj 

t SjU* s p-l J jij 4 £jj > ^LU i^Jii Review Papers ( d>U>-l J>\ o'tfUL- ) 

. <U^U I 4lXS>-\jA 4 (JjliJj r a^l 

A^i^JLll JU«j> AjjJmJlI UJ O l ^. 1 > Um»^ c JLp tiLU ^ Lj 

: ^ US' tjcL^j oVUrilj 

^1 ^w^U-l c 5_jjJ^ ^_-p L^jUjl>- ^»jlSj ^1 d>L jJUll dlSUi - ^ 

(_5^ lf>-l/ t—AS jIjj 4 A*j j 4_Lg_ou Aflj Jb 4 LfJ AJL/azlI ol^jJU ( t — >^»jU-| ) 

jj-a ^J| A^p-Uill oUJKU ^JLJl jU^-Vl ijjJLIall c^UaUxX*Jil jj 

. Aj jJLLil <JL> ^JLp i— O 

! j^LLa I^jU J b>- ^JL5 j ^1 AoLgJl CjLu jJLail d*t^Jj t j-o £y*J 

. ( Commonwealth Agricultural Bureaux JL iv?l>- ) CAB Abstracts - T 

. BIOSIS - t— » 

« 

. AGRIS - _^- 

. ( Current Agricultural Research Information System : jUc>- 1 ) CARIS - :> 


iSUUlj 4 ^UaUJJ JjSJ I u JL>JlI ASUi : U^UJl oUjUU olSUi 

. j^JUIl S*4j^lsU cijU _^JUJJ jjl)i 


dLajlx -0 OJ J —S & ^ Uj $ Lfcilaj d>L»JjL| olSUiJl oJLfc j* JL 2 j 


d> UaJSd^Jk ( oJjU.^- ^SUj ) ^^JsL4 Sj Uj^ 4 ® d>lSUo ^ 

S^JiLil l^jLo^- olSUlJl c-5* ^^xJl d 

dLiLi L _yU — Sj-iUo _ AjjJJail oU jJUll j-flJaj £ L$j AJLvaxLi CjL^>JL1 

culSUi ji y tHJJ5 . l^JLLaj ^1 ol^A-l ^jJ _ ap j^Uo jl _ y 

^ ; ' h * jji — Lgjl *^U xtM,o L^j jJ ^xJi _ AJUp>^fl ti^^pxJLJ ! j ol« ^JUll 



" " 

J> O^JI ^ 4 * iiUl oUjjjl i^l^l ^ ;^Vl <L^ jJ| Uj _ Y 

5i^Jl <VjJt Abstracting Journals *±^pJl .-. l.^- ■ objja 
Ljjjj 1 v jl J^ <^r £&* vi^-Ul <bi iLjkil dULr Uy ^t 

4 ^ Cj* ^s* oT . Up UU vUtf 2 juju>- v_JI y>- JLp U_^J 

«J«; J| J^UI -J* ^ J| t iiUl Ol lyUt J| SijJ Ji ^ 
( J 5 ^ ^ *** 6- l *V- u <^d *- Jl J^, oT Jl jt 4 

#* 

' iv£>liL| uySGl Jb4 y JL>- 

: z\j>\ja Cu^> *iJj>Ul oLU^w, ob,ji ^ cl*>J! 

JbU ^ UJi pSjj . . . I ^ jA\ oU jJUil JbJL i- _ ] 

^bUl« Jb ^ oUjU ^J. yH\ ^Jkj l. t jJiS’j . ^U>JJ 
t ^giJt Jj^aU .1 jj-* Uy < 5 jA ( J lC . U.I jjJl obbobJ. 5 JLJLf 

* CjLuIj. 5 c_J^JJall Jj-Ma^J.1 Cj y>4 JLa 

a? yJl v-Luli oUlS3l y & ^Ijlp -1 _ ^ 

. C^Ls^Jbtl^vi,! OjLjjJj C->Ip j^jll 

£* t yJl A*>-luall c->LJL£Jl S^jUj Jilib-Vl >- 

■ ( _5^l j|j-p|^ clj|JLi>t* 

^_i 4 -^IJ-pV I _ lliLjul [aS _ cA^aJL^il CjLjj^ y eix^xJl IjLj _ i 

Cj* . IJKaj . . . ^JiiJl ^y l^J LJlill 

4 J-^ £* «- lijlLw ^yJl cjU^/iII ^u>- 

^yJl o L> r d 4 , 4 ? . l I ^y oLLJl oJ_& y yo ^ 0} 4 0 jJtJ Oj 4 JiL>*ii p*ijj 

■ lAjJ^uaj 


p ) AuJjL^vJt OjL*jj|^»-iJi o L aI^wU* ^pLp cJ ^ 1 Jbu aJIiJI a 
( Q-> 1 ^1 4 ^i-^Lu j\A\ I^JLp 


uJJ efsii 

O XJ ^ c^UaJU^I^I vilbJ aJLv^VI ^ll £y >- jJ I 

^^jL» J5^ C^L ^ . Ip xX^.J. 1 jV $ 4 jjj j-v 5 * J 4 *Ia ejJh^-l OwL* J-jo j . 1 

<uIa luU^Ia-o ^-Lp I^sta ^ 5 jx^ j^ill t, klj j>tJl ii-Uj 4X3 j*j* ^JLp 

. i /?1> eXamJLI ^3 


l)Ij *■ ^X-^-L-il ^^xJl p i yaA^ tX w ll o^JaiL-l ojjb J^c*_JXj {jt ^^juj 

. 4^^Xili 4-^ljjJl L$J»P L ^-J ^1 iol^l £^>- o\ {jA Jit ( J~JU liJJi 


*-l-»^>tll j%J^t ^jA oy>- jf I ^1>AP jfl 4*>-i jA — ciAJJS* _ S^JapM oJjfc ^j^waXT ot t*_^>cjj} 

4ijjJ-| <LaL$Jl ^^l-p uJjaxU — <L*I jjJl (JjIxXj (jl ^lll _ <Lw(JL*Jl 

. olvalixX^J.1 oLjj^ ^ -l*j J^iaj pj ^1 

*UJl ii*J>-lJi J-P t j2*Xj Lft J^l . /? a ^3 oJjfc ( j t <jI j-*X.oul £AJ 

j-s^zJ- I ^j-a cJ aa«»* J^xll ialjl cijj^>«Jl JbJLsxXJ $ LgJL* lX^p^j Jjj £r >-| y i^Sli JLp 

. dUoS* 5JUVI UpU*. ^ LfeJi ^ J\ J c OlS* 


jt 4~<U-»Jl 0 >L>jjjJl 4 J 4>-lxil CjLxSCII ^3 Ju^j^ Uj jV l^iajj 

0^ ^WVl _ oi^S" c/^/L>- ^ - i_w.Hl 4 jjJLU1| ^UpVI 

gj tol J-P^J ^^JL» _ <_£Jj^J ( Ojl£ ) JLw*wIj jt 4 4w^>Lull jsh^j L&ya-Jj-" 

* {( oUt*-^ 4 -JJ 3 ojlS* B _j wJ^jj - ^ j-J Jl 


Lij>tj j^Xi J^xjl C-J^>til jt-flit J-P c_3jAj Ji d*>-Ul 6j5o ^vaJ-l iJLft ff-L^Xjl ^OJ 
^-*lj <• oUljjJl oj-A L$-s3 (Sj£~ t ^jXill 4^iiiljjJ| JA ^^3 

Uaj v yi txJ jt j_ r 5L»j uiUi Jjuj . L^j ( jUj »x*tl l ( j-lp-lJl 
. oUlaiVl <^j^>-t i^ibi jt t jj^Vl (j/jju ^ jLJi^i'itJ t jil IJl^j 

(jj jl> ^ frlj^, _ jjjo^Jl CjLvaLi«lwi JjvaJ-l lio-LJl |»jt li|j 

U( jt 1-^ LjJ^S _ oUaU^Jil oLjjJ ^t i CjU jJUil 

0^1 A^LI jt U </2.'>c- Ji O^Ul j»a^j Personal Computer l_J jMllp- ^1JL»«1 w)Lj 


IV 



— T J \y>A 

jvJ oL/aU.xJ.1 jj^, J^aL Ul j i l^J J^u 

• ) C^lSUaj ^^Lp 

• US** f ^ Uti^y ■ - ^iSUaJl oiufe y i^Uall Sali^-Vl j 

^j^hj • x^L- 6j^j t 4^-j — j - <>-LU jlip _ L^Jj <£y>- ^J| 

: yi^Jl ci ^laJl S:> ^ culiUaJi J i_y y 

c £jHy* U5^ *Aaj 4y j^Jaj (jjJJt y]| - \ 

i_s* ^-l^ll 5iL^[j ^UaJl lJ-A juwj 4 yAlyJJ ^$Jl>oVI t— yyJl 

c cJy U yJl £S>-I^U ipy* y Ayjj 4 i*jU)l y t^Lil 

* 4 ^ ul CjLp^v^j_C «U*=>U-l cuLSliaJl yj: y I JLij^ «c£j j 

^ yj <y ^lialJl I A* jJhj <. U yiJ y>jJl J~JL~rJl olilkJt y _ Y 

t IgJlSC* y SwbjJ;-! ^-I^U AiU! yj t ^Ip Sjj^aj £y/-> ^ll y oLl jjJl j ji=J 

. Lp j^> y* (Jjb^j yJl tulillaJl y~x y JLyjV <c53j 

* tjti yJl pj c Vjl V-^ Lp> jll otiUaJl i_yy . r 

<Ui <L>»ljjJl yo l ^jV> y» ( J5 Cj 4_v?li-l £j>-l ^ll . . iJbj 

L$jISL<» y S-AjJLjM ^j>-| ^ll 3iL/?J y cL^LJl ^UaJl IJLa Ot L»^ 4 01 y 

. JjL VjT 


JL 


Xjj c y> y» ySt (JjL^j Ji Jb>-ljJl cL^>eJl d)t j*UiJl 

X J 


4 LgJjllSj yJl yj jJl CjLpyyiijii iSUaJl y> j^>-p 4 JLA-I oJ-A y y» *^l 

. 4 wjbll L^jI!k-o y y 

» 

^Jboj . S^P yiJl olPy^jll JbJ^ 4P y^ y d*>-Ul j»Jp ^UaJl LL* «- r y«J U5 

f l5jt ( ^ ^ L« £15 jt V-y^i ^Wl ^ ^ 

^ iaUau J5" olS'jl Jb*4 y cujIj ^UslL> tly>o J5 L^JjI^j y3l yJl i^Lpjy*^ll 
i^...,^ 5JLJLw«> - ^y- y ^ypy ^1 (Jjlni yJl oliUaJl ^y>- 

. L^Ja k> (^ JJl J>\ if*~^ CL>\y*» 

i A 



£fdl _ 

^y^y 0 <Jjbo ^-^f- bly olillaJl <w*-j yl ^UatJl iJLfc ^j>bj 

. Cj| j^i C^>- 4-J Jj9 4 t^P ji Ip- y (JjLlIj yJl dUjj 4 LaLp 

tJjblj C-»l5UaJl Jj Jj£ t J*^**jJ JkJLm » j SJLp O ^-Ul LulIU*> I 03 j . . Id* 

4 <A1i>e 1| *LoL*Jl olp^yydJ 4jtJb>cja j| jJL l~jU 1 U t < j^>,./i>q | l^la $ Lyca Ip j-/* 
c <3 1. 1a . J \ ^ja C-uIj (jlSlo -i 4-3 ^^-Ij <w4ll>o — O^b Ja>- jt 

°^- A £Jyj • Lg-^y** ^ *yy*Jb *^*y ioi ^ iy yj L^j Sv»L>- l^ISLLj JUjcu-I j] 
4 4iU-l Ji i JUi'Jj «uL$ £* 4 d^Ul |8-gJ ^yll A*P yJl cjIp j-s^ ^ 11 ^^lp J*li J^l 
jy apj— y cHJi Jyjj - idUaJl yil oUj^^lL i^UUl i— Jjli* 

. tu** Up y U-j^y Jjbij yJl olillaJl 

^Lua j 4 i-uuaS ^ 

{j* *UaJ lLo-U| y 4 ,. J l a: I t i^LJl oL-ljjJl ^^Ip (jl 

4 L^jply y ji yJl oLjjjJlj iJllal l ^ Ly Jjfcill 4 oLiSll y 

f ^ J • SJj ~b 4^ L*~*->* y y?V Lrj yJl j 
c^- yy*Jl y * Library Holdings oLrSCll ju^j jt . L«. 1/ 7 t 

■ 0^ *^5“ ^Mdy cr" ‘wib>^ 

c V~cb> ^y ^ ^1 4 i, d : : « /a j jtJaj y oLlSdl ^L? pjyj 

• ( ^ Y o* ) c-Ai 


: Dewey Decimal System ^ yuJl _ \ 

LUjl i^-L 4 i~3j divisions ^LJl s jJLp ^UaJl Ula ^y qL^aU . ..s: 

: JbJl ^J! 999 j 000^ CJ lys 




— vi^JI 

4_g ; ;.^-Jl pjj 

general works i.U jUpt 

000 - 099 

philosophy <LJi 

100 - 199 

religion 

200 - 299 

sociology 

300 - 399 

philology ^UJ 

400 - 499 

pure science 

500 - 599 

technology (useful arts)( «jU» jp ) U- 

600 - 699 

fine arts i«jj j jn 

700 - 799 

literature t^bT 

800 - 899 

history ^jl; 

900 - 999 


ijl p--* 3 C ^ 1 ^ <■ 99 ^Jl 00 ^ja £ii Ji X+h sub divisions ^ Ui? 

c^- oj^ ^1 *y>- J5^ j< j*-i c 9 0 ^ 1*15 j\ Jj>-Ij sections *\y>r\ * 

iSj***^' ^.Ip-lwdl ^.^.^.axJI . . li-tSofc^ <, 0.9 0.1 ^yA L» 15 j I Ji>-U 

. 0.009 J\ 0.001 ^ fS c 0.09 Jl 0.01 ^ U5J j^b yw>t oU~JS Jl 

dbcaj pL^SsJIj ^Lij*i!| ol ^LteJl iJLfc ^ jl^ . . Jlil! J-^ 

s' 

c 539 ^j. 530 ^ f lijVl JL*fc ^ <. S^L-'Vl pi*Jl ^ULl ^ ^| 

4-^u <L&\ j^J I U^j I -La 549 540 < jjs ^lij'ifi g-Lo^SOl JL>-Ijj 

^»L5j^/l 4p|jjJl -L^b $ ( o JLoili 0 ^jaJl ) Lj>-^Jjji^i3Li ^a— -jjJl 

. 669 J! 660 ^ J^bj c 639 J| 630 ^ 

: Library of Congress System ^ j£ j£Jl ZsSi* ^ Uai _ X 

4^3 LgJk/» 3^-^ 4 *t^-*A*3 jj^J. ^Lialll |J_A ^3 oL j >^aL\ ^ v A i 

: LJlxll ilUyi ^ US' t capital j~£ ,J^jj 


o* 


■ — — ■ 


A 

oUJi ju»Mi 

B 

ttJUII 

C 

^jbJl 

H 

S^UarVl f jLJt 

K 

OjSUJl 

L 


N 

4na j)l 0 Ijlill 

P 

oUlil 

Q 

fjUl 

s 


T 



*1* Jl i u*j£j& Wu 

l# Ip lJIjJi «-i ji-1 ^J. j>4 j~£ t^^wt cJ ^>- * c5j>"Vl p L~3Vl ^ 

t ^ jJL^ oJLp l^ ^jJ^j 4 Q j>* jll — UaL*^T US^ — ^^L*Jl ii>L . . !^ioJ • j*^*Jl 
p-Lo^Jl j c QC ja ^Jl Jb^fc ^Jl Ajj+ii\j 4 QA jAj } I JsN-t oU*^ljjJl 
4 jJb«j*Slt j^a^Jl u)t JJ. p LSll liA ^ ■ * • QO 

t l^ltf ^Jt f UMt c-£ jt p urtll ^ J«*/>I fU^l ^ 

. pjffl >- / jut ci >li iaJjiN - f — aU yjs _ Jj^fi ei >i al, 

^J^Lj j*j c p lij*S!l p |JL>elMflj liJLlS Jju p llal)i lJL& ^ ^^Lsi-ljJl j*—— *illl 
pLwo^^Ji d)l QD c^- *x£- . . $ (£jr*^ *j* 

Jb^t *U^l otj C QD 444 J\ QD 241 ^ }y > > JbO; 

gj l*Jli uT ■ li£*j . . . <20 655^(20 453 ^ f UjNl 

Jb*-tj ^^xJl 4^ L »...£]! ^JL^Jl £-jJUJ j 4 TP jJl JL^t J c T jJ ji^Jl O-^ 

TP 156 ^Jl Jb^-L ^JJt jJsuJl l^b V iik^a CuU- J>» j 4 TP 156 j>OjJl 
. lJ£*j ... TP 156 E5 yj\ Jb4* ^JUl j 4 A3 



■■ * ■■■■■ i 

^y* o^AjIjIa oj^aS^ ^ 1 <Ap <1 i^jL * AxJLISj AlijjX ^UajJl iJLfc y^Jj 

. L/a.«,<a.>o jiS^Sfl 

International Standard Book i-jL^JLI u_>- ^ jjJl ^Jl ^Ik; « V' 

: Number 

. 5 jjJL£^I ^ ISBN j c a^jjaJI ^ lIUjg - IjUa^M - ^LkJl 1 *Xa 
. ISNN y * - ^IkJl tJL* ^ < 5 oU j-kl! ^-i ^UaJ ei^uj 

International , 11 ^-i jdl ^ ISSN^^Jl Ui 

. dJLoJG ^UkJ t-ibkj ^UaJ jjt j t Standard Serial Number 

La jAa 3J j* ( lLL* Jj ) c^bSCU wX>-jil Jj-dl ^ 1 

L^U- Ui j ^JUJI j* dl£» <J ^ jX^j i_jh^ JS" Ja*i . . fUiJl UJj . UillT 

. i_*bS3J Jlsl-i tjtAiJl Jimt )ojj 4 (ij5“t IjA jj&i M ** 

Jo ~ 5 l J JJ. wi. t iSj^y- jt* y> flkJl ll» J pij JS - dj&i 

: JbJl 

aJI jJLi iakdlj t v b£Jl l«J jXv, ,JI SJjJjl Jj JjMl - ' 

jl x-l j Jj ^ d Ji 4 ._jb£Jl I^j jX> Jl AkUtj 4 LgJl <J' 

• jt Aj^J jt 

. jldl Jj iJteJI - Y 

. Jdj.1 j 4 ixJaJl j 4 c-->bS3l d\ y* tjl *^1 * 9m i -T^ 1 J*j ~ ^ 

Jaj^j 4 « check digit iiUall » _. ^jajU Jj aJJ a>o jJl j-ji - t 

. \js-\j LXf«jt lij^- _jt L*3 j 

Ja* 1 \ iC-iiS 

f UH JJ A*U»I Jr Ifcljj Ot X^LU J 4 X ^il jja^/I OI^aJI ll*> Jib: 

jlJ-j t UiJJl s jJ-b v^" jj-t ‘ ^ ^ 4^-^' cH 1 * 


— L g4^l — - 

Cr*J * J j^9 j}\ l_a ^ j c *Ua>-Vl ^ £j5 ^3l 4 _a^- ^ l$ii yv> 

' jlpI jiJl oJL a fj^t 

I^Ia^l^I JJ _ l^-LJl £*jll ~ ^^>JLlj aJUlM <3 £*->• u-jjAxJI _ N 

. l$J!S 4^ljJl!| ^ 

^Lrl 4 -A^Zj * J^ait l^I^jLf jt 4 jj-lAVl ^ AoUl J jJaJl ^LjI - Y 

. aJjUII a!oU>o ^ oL jUil lUMj oils' lil VJ 4 <ds»L>* ^LpI^j oL-jL: 

i^ljjJl S^U ^ J5 jAi ^^Sl <j^L>aII fAp yhUi* JS* l_a£ _ 

. £*>iIjA]| «U5 -kv-^Jl t LgJli 

4 Jjl, oJlSt *1 I 4 i^jULl J,1 ^Jl BIS' jJb ^ JjUI J^UJL . t 

• **AsL| CjLL^P £ 5 ^ JiLf £- 4 A-SljlSLa ft C ft 

^Li *lyrk sap f Li jt 4 sa^I j aJLju al yt sjlp f Li <JL>- ^ _ 0 

cJjJl £*0 fJ IS} Lillis' . iikiJ.1 ol^Sil ^ f-4"Jy |Aj . . a_p-I j 

<UlS3l vulj^Sil £l)j? fX» . . A^-lj fjj ^ cjL«L5J| As 4 J^wxl jt 4 ipljjJl 

. iib^ fU JLp 

*i/J**^ (J^ axSL* 1I oU?Li^-Vl Ails' SU»Jl ^*Aj . . ciLlS 

cS^l cr^W^l fAp l_A>aI * AXSC* Syi j-^ait ^ oL-UaJl ejiJb« t A^-lj 

. lUJaj fly] Vl fAj> ( _ y lp LAy Ai 

A^jVl Aj^t^Jl iy]L aJ yyi <*Ul oi^Jl y* ipljjJl A^* Ajoj . . |Ju 

. oU^J v-ULl 

• aL»ju -uLi f-LJt cLo-Ul oLxil c-jiJL ^yJl AjUk^tAil ^ 

* ^Jl J*y yJlj ft 4 ( Vb^l ^^IjJ-l jt ajLLJI ) Lm\ jaJI s^U cJl^t 

■ ^1 pz t^l 2^^! jy~ aj caj ^yL Laip s ^S' a-j^-aT y« l^J j^sL Ai 11 

^ AjLuJI Jb^t Sjj^ _ V 


■ ■ ■ ■ ■ ■ 

4 A>» Jj>«l1^j ^£.AJ| jl^>tU d^Ul ^gjaj ( 4 a JL* 

. I^ojJLp- illjilj 

t l ^ -«,i g ,xj Jifl * <ajLwm t3!jjl ^ Jj ^ ^jlxill ( J-^r^vJ Oj^j — A 

y 3 -**} y> yC3 ^1 iSj^ ^ 1 ^ jb>tdl £^TJ “ *5^®^ ^jt>«Ji ° jjj*J> - ^ 

tul ^Jdl * JJftfl j^ 3 - J*b*Jl t>° c^ ud^l 

. 4-yuljjJl 4jtlala LgJ ^P yCj ^lil 4^L*Jl uij jiaJl ^5 4 JLaIpJII 
. 4j L fc3 (_£ o j^> J*? Jju LgJLp yOPxl ll ^5 lllll ^ ' 

C5 JJJ^1I1 (JaaSI ^ ouiUill AaaAI^ 

t _^>Jl liad-l o^Lj Jl L-Jjl>oJl <U3 (_5^ cS^Jl Ja-^j^Jl tS->3i 

C-J^oL»J.I 4 j^ 1*» 4_>I Jj4^ ^VLo^-l ji l5^I 

jj: l ^JL£j t y> j'Jl 3-il^P^J^ ■ ^rr*^ lT°^ p-*^ dr*J 

. ^ , ^aXo- s ifl £uJbU j^IjSM ^ <_**^' 1 bs® °kLJl 

: 3JUl £$i jll j-p ^UiiVl 4 j^>^JI olSl# jL^>-l 

oJl^ Ifci JUJj ^Jlj t C^L^U>ci^/lj ^l^tflJjNl b-J J&i ^1 ' 

, C^l jIwI>cjN l 

. 4j ^ yJl £*h*M Oj£ \y^s- j\ <*J-°j CjIaJs l$-» •Asr-jJ u^' ^ 

. ^IjMl ,>• a^lj {ji & js\ Us» -A>-Jd jjl Jj^ 1 - ^ 
£yL^u»')}\ iijjJ-l y \ jMlj <■ CLjU^* ^ 

. idjUl ipljjJl ,y V'bJ ^ c/^* - 0 



<JT*-^I 0*^' - 

lil t ijjl—Jl j*— jll ^ (J j>-\ <zJa~*» ^jS I J jjJ - 1 _ 1 

l ^Z-» i Aj^iil U 1§J d)_j^ Ol o^V*L*^ t_-> cLLL oXoJuil 

. ^ULpVI iJ1jIJIw« j Jl C-J^abco 

. jUwi'Jl { y^ *Lj y*S\ g\£\ _ V 

j! £yljpJ L{jjl^>-1 U'^ 2 ~*~l ^ — A 

A-ygjaoll Cj^UUmll CjLjS um jLuit ^ AjaA) 

t La jJU 4^>»lji ^xJl JloI ^*J l j\ J^UJl ^y» <a\i>xla ijljLjXw* JL^ol 

JwP f j£L*A $ O ^jJlPl lg yJJUJ 4 c^wibil jj-l Jil 1 g . A» -> O^J 

. . }\jUi * ^*p cjJL^Ji 5 jLv^ 1 ^ cfJJi OjJjj . ^ jI^a ^J-s^l 

t ^^LpI cJaPi LgJI s ^>Jl aJL«U^ ^LpI jj^ J jJiS\ 

jLi>-Li Nl I-LUS i>w? <3 jAA 4 ^LpI *)$ jJS ^JLp I djVjbd.i <1) 

. clilj j-jU 

Lg-sA^Jj 4 J yiA\ jJ-I ^jA l $+ja * > _ <lJLxP jJZ- oLj^UwO <JL>ol <uJL^P (3 J* J 

J+&S>- ^\ • 8 <uJL ^ ^ — J — cJ Jji-I ^j-Lpl 

• C5* <_5SLr^ J-* 1 ^ U* 

^j&jcSVi __ aijuo 3jAj>- jlxj <u^jjpxi!l <JLoL*il jI^a ^jAs>~ ^jlp Ji?lx!l jl^j 
cu~>- £ aJLJI p-»»l ^il jl 4_w*bJll (jllaill ^Lp ^Jl — SjL> jJL jl 

- L^»l jl jJ^LaJl ^jA 4jlb>J.I cTjLjIxJLI o y>vJiS\ .Js3 j*Jo 

J^tap- Jjuj 4 4^-1 jjJLj IJLJ ot ipljjJl J^&\ JA t-jjUi - - !&ui 

4 ^Ll ^1 Lp^***jI 4£>\ ^)jJl <JL>^« ^^3 1 ^bll J-P ^il 

• t_$ o^LoL^ll i iljtp^o ^3. . . IJlSsAj 

j^ulS ^ z +**\ 

4 hA-^PxAJ |^3^J ^ U i*«< °*-^*^^‘ J*-*J t_^ , ^ > ’ ^cSblXJl O^SCj oi 

4 j&z ^3 ^jlllJl J^bjwwJ Oj£j <1)T i$jjj*a . Jl * LaAas O^L<kX>-V Ll^-j 


" 1 Jj-^f — ■ 

oU ^ !ij ‘ ‘ < r- *V xr\)A 4 J^o Ojs; at j-^Li 

‘ ^ C. iU C? 1, v 1 ^' •*» o? 11 WjJ' oL-UJI ciifc ^ 

JbjtS - l* <JA* ^ l* Jili^Vl r >. 

*jb£i j-Ul oUcivaJl £j2j t jdaJl JL* vt->-LJl ^1 ^j, y _ . l>aii 

. a** Ui ^jUJl J* £>U>\I *) jU*. ox* cJ^U T Jj i 

t ~z^H^J 1 ^JaJ ^yivapJ.1 jdaJl ^ _ cjL-LSJ| f-l js«-J _ gilsJl jL. t 

^ L>~-J 4 £ibj| i,bs3 Oj^l ^ oU»U SUi^l jt 4 s ;^|JJ| JL> aLx^l 

. <iUo 0l£. ^ Csb iij»-Ul g. gibJl s_>j 


iJU^ ^ 4jIi£I( *UlJ ,j^>U» jJI jJJjJL gilrJl J-»*— : o*£> 

• ar*^' <_** ft 4 J^ - ' t>* <1)IST i 3 jiL| ij_jl» ^JL! ^ajJl oUv < y> j*l 

‘ Patents ^1 oWjj l«J >dl & *A jft oVU-l dUi ^ 

a>Li *y?j £■« t •— »tsL| j»As3l; j\ t iJU-1 «-i* ^ ( * Jt o «*••■» - 

j* jt-fr* <_^- £i jj-* dj^-i ot ,_,1 p t ^3bJl 4JLkp f-bil 

• jt lg-3 ^ jLJLo 0 L>t 4 iw*ljJlll 


*— * J t5’ ^ (j* 3- 1 5^sJl UJ #_r* JS' ^ g^bill J-*«— 2 £>jlj v-aS^ 

C5* t^K aj>e ^ Ct* ilU- (_5 ®J • S^jLp tL>Ua^“^Lo 

(Ir 4 *-* 'Lj JS' ^ijj *1>T - J-s J-P . ^3jdl 

• l ^ 1 ^Jl gcjjuJl i_o L>- t Jj ^a>l 

il^s>vj H <L^iaijoj c i a!xwm ^4 taj^iaj ( J^>^J l)^So 0? 

i ^3 (^1 j»L$ JULP jT t JL^j lo-s3 I^JLp ^ <Up jJl JLlP 

JJU l ^Jb^laJl oL-IjJlII ill>- ^ 4^»L>-j c 4**ljjd! JL-fU y>-\ 

J k^J c U^' 1 ^ <y* t>°^ * V*L>^' oljjaJl' 

* ^’ e5 ^ 

. iSlJjT bio-LL! -u^ ^5o jjj J^^vvJ j*Jo 


i 

1 -ASjjL* — oLiJl jt _ aj^UJI jj> gSbsJl iw*i5oj 

{y* Al*^**li j\ « tL^LU asjjm cLUj oJL^ OJ 

jlip ^jbJl ^ (jjg jJu dUii * ^L-l jjdL aL u>JJ ^jj&\ 

l/ “ <y Ji i^jUI ^>«jI ajI J-sy.^0 LiUJi* Juij . jJLJJ 

. iu-ljjJl o yi _ aJLaJ-1 

11 aLUII A> rd V3.l l il jJ £-• t £jA A>sj1v? ^y gSlllll J*xJ (1) 

‘ 1 . 7 Ji L*5* t JL*j Ia- 3 jl^sl £ja cl*>-lJ| 

* pJ <y>- <■ cSjj ^ aJl 

ilnr^^i cr Aj aL-^I^j djl^£j ^UjV JJb jl$JL a^J Jir l^j V 

“ ui>** 

*4^ ^UaMtjslIj Ajyll Li c Slo L$J^ aJjVI J>**J 

. dUi 

* • 

*-bAj ^-'J^ i_j* jdjJl ol»«V iS^-\ ,Ji ^lii iT JllP j 

<-S* gSbJl ^ (_£? djJ>- li) jlll £J» 1 IwaJUu) 

. 4 - > . < i .. nl | liJllj 

J^U-J t i-Ml J s_*>-Vl J^li; ct^Jl ^ ^ o-t. 

• ^1 • ■ ■ L^jjlSj <>■ j*j 4^ji»iXvJ,I 

Ck^ jt (* J^J J-*^ _jt jj- 4» J»L2iJl JUlp j 

^Jj oL dib jvSj ot . grflsJl yii jy l^l5b £j >. _^li UjJou 

j c ^oY Wilson ) tyj.\ OljiPj t t ^jJ| ^ I^Jp 

. ( \^1o Thompson 

oit^UI Jstuij jLjUi y <U All 4 ^*aI 

‘ £t**r ^5* £*l,jJl £\j>y Jcr-Jl y> <^J-I -iilj^l Jju 

t . (jxljJ-l ^ illjiVl u-£-\ iJlji^/l{ X ^ O Aj . ijPljjll pUl 1^14 


0 


1 1 — ■ ■ ■ ■ J 

JtF* 3ij^ lS\ {j* *^Lp^ - p-ij C (jjij «■ ^^jLo J t J^a->j 

• - i-oLJl i-iU-l jt t ^ UgJVLS' _ ^\J-\ 

A^jI^S (1) j^Mailj . J^Lfcj 4 <1> jw** : oUU- aJ Ajli ^^J-l 

^^\j 3^1 oli^Jl ^ JS^Ji j! ^ ^ c iljJdt ^^JLlI 
^IJsjI ( .illji^M d) j^ ., /g * ) il j jJ,l { _ya>*-£Ji <LaiU- JL*jj . iijJiil 

4 |» g >A — ^\ {£>}*& L . jp-'i * j* ^j- 0 t-jib^xj 

*: : ^>*jIjj 4 4 ^j^juXa j (. f'j^aJl SJLij c •J^*J 

- Lpj-v^ j-« ol t J^wxx»*u liljiNl o j^yg.0 jU . . IJLJ j 

6\ J*y\ ) iljJill j^Jl AyA ^ SJUjll ^LS^bJlj aJL£H oli^Ull Ut 

^lwL>c^Lw*i\ JiL« ■ ^ *# A^**bll ^JjLju^jj L^»li ( 

c a^>-jjJJ|j 4 SJutj c o jJJl j c op'U^^fl oJ^sij c Sjl a>-j^ 

... Sj^o.l 1 a_^5oJ| 4 cl^Ij ^5n_vJ|j ^/?Loj>-^fl ^j-* 

illj^^f o JL^>- jJ| 4-s^JbJl aJLa>> jJl j-* iilj^Nl Oj^u . . iJbj 4 ^Ji 

. ( cij-^aXi ^*IA ^ jA {y> ) pLJl <J> 

o oULJl ol? lij 'y i AjLva^-Nl JJl^Jl 

oLp! t ^UU ol> j3 ^jL 4jU t^J^J uT 1 ^ ii| Ul . -U^S" 

4JL5jT t _ 5 ia^i jJl 4j>-jjJl (1) oil lLUSj ^ L° V*cr^ ^*dJj^ o"'^' 

^Jb j . 4 IJL 2 JI cjIiAJl! Slix s s ^JwaJl dj& U^j 4 iJUJl a^aU 

^ ptj a^bjiil c^Lsi ^y> AS3 J5“ t>^i crcd^^ 

^ t gSblll - Ajiu\ ^ ^ £° 4 Sj^u ji 

. olk-x J^li i_jl — P- 

O-Uil! ^ Udll Va' 

JLp j t jjz* fj iJlSC.1 ^ ^LaJI ^ i-t'jr* 

c ,*■ -> . .ii iiL^o cjibjl iSjJl uu^bjl LolS’j . t.5* i»wVpxX-Al “J-g^ 
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oj. . 4-**! j-iil o J-A J^j9>clJ i£jjj+0 Lo-P 55jJl S^Lj 4 — . . lJiij 

Lg-oLj ( y* jj+£> C l_jLJIScJ| ^5 4j 3 ^ i L> ojljJ 433 (oLjj JjldJ J 

4 43jjX* jt-I Owb Jj>- ^plSp- ^ 3 LjLzS" i Jl _ UL*-I _ ^LdJl 433 oLj c£3jpj 

• 4^»l jUJl 41 ^*>j 4~**jL^1 v — Jl jj>- l^ULSOLj ^iJl tJLiLjuljjJl ^3 *L^l>- j 

0? (*Jl Cr 3 J ■ ijlall jj^LsJl 433 (^JU ^ i^pljjJl <t > ^ptJl j 

J i^ty& <*-Hl OL U-U 4 lI^UU OlutVl Jjbxj ^JUl ^^uJLIj 4ijJi o 

* 4-JJj>*lJ| ^J*Jl ^ V 1 4jjHa^3 j\ 4^SoT iflLJl 43jj| 0 j£j*)Ij 4 4*^^>cXll jJL*J| 

. Ja Jilj 4 4^L»jJl Ju 

<JU| U4II3] £ 4 jtuL* Jtjf't 

^Mrl Jl <jl Research Proposals 3 IjlpIj ^UiaVI 

• Lgj JU.I ^JJp 4_3J_gj k j^xJl 4 -jl*il 

Jukj . l l CiUj^a 

■ *s?^ *Lr^l t>° (J’Jl ^jJ'll 
: 4JbJl oUjLJl! 4 Cover Page J jS I 4 >*i*aJ| _ ^ 

. iJp* Jl fj j-lll 01 yj> 

* JUl * Jkl W ^fc Xtf JLl 4£rM OI^Pj 

• J^Jl £J Lgj J-*-*j (Jl 4^L| 01 j^>j p— l 

• c j*3jj t J yi\j J-^Jl OJJj ^ijj c iiJpjj ^**1 

. i. « Hall JIaj ^cjjIj 
- vL*>JJ 4*3^ll| 4j|JlJ| ^cj jIj 

• (jiii Sjjiiaii soli 


^JLJI ^1 J^t 

. gj j-lil tw»>-L v» LgJ ^>021 (_$ izjL^LI f-L»~4 

. v jtiA\ J£l\ £*jS\ 

: _ Y 

. <i v K Y • • •AjJj'Jj 1 ULSa Oj£> 0t y -^ t i 

: ^.juii _ r 


a , ^ 8 C fclj t 4. 5 .A | i l Obldil jj a « , < ? « i 

■ '•** a* 

: ^ jxSlI _ t 

c JUJ.I iSjLJl oLI jAJIj tiLjj c jj.oljpl : * j sM li* 

oLaljJJl jJw’Lajj c ojj-iill oLI jjJU 55tA»J 

A ^Atjt OtjLit lJL/fc ^ . 1^*1 ^-^sSlI A..» IwJ l <3jUt ^ 4 o-j^2ll 

. 5JuJl>- oJlS - 01 UiJ t OJ <3 «j-*> f-U— t 

: ^LuljjJl J 0 jS'jLiil 0 ji^Ut - 0 

Ljr J$ _^l 4i-s-Ul viAJS ,yk. i*-ljjJl J> OjSjLsAI ur^M 1 Cf Ji 

. ^i j^-j t ‘ (*-^^0 ^fy f^=l' 

3JL,<al! ZZJj dj£j tjA\j - (*-4> ii»_ji>»Jli <uJU 

• z/^ 

: S^hLl oUlfC.^1 - “V 


°0*i0 


ol <>• * A yri *=-^t oUl£«)M ^>y 

. ^Jl . . . iJ>u J JM>-J * ( 

: iJt jAl _ Y 

: iJUl $ jiJl olj-ll f jA^Jcs ol »— <>o 
v^J'j ‘ r*^> J ‘ :L-,jaJ1 ^ ^ jL ^' 
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. OL ^ 4 J o^UUJl JS3 i^iUl J>r Vl 

. s ^Ul ^ e-iJl£Jl 

. £Ji . . . il l ^u-ilj 4 ^ULI jU-jJj ^ 

. C-»Jb*- j jj 5 p- jIaLI CjULUV I i_ iJ lSo 

. jJLj uJLJlSo 

. cjlalS-L* 

<Ja*A\ 4l4C^ 45* 41^ ^\ jj*SM 

1 ^jUL« Jjlp aJIiII l sU^I jA 

i 

2*iLc LgJl <£>JJ dots’ <L)j, 4 dJLIJLj j^IjL I j^dll 4 ^^ AitiS _ ^ 

. Li$J 

. ^llaT.p.U jJi a 4 jjL..*)I l _J^ Ajt^SvJl 0 j£j <1>T T 

a^UI ^jA L>_JL^^ 4 4 I Jb jl>- ot — Y 1 


(j > 


^-j2l II ,Js * Jl £j ytll { j* i ^1 Hypothesis j£')l\ y - £ 

. JUJ.I iJLftk ojjpJtlll Ao J^t-1 dLvoV Lj l^Jajj t biJju ^ 

Ji UU ciPje Uc* UaiLl 6V t £bUl oUjjJl ^ ^ ioldl aSjJI sUl^, _ 0 

. 4-JUl <_yai j 

• Aa^I jjJl ^j-s^jJC £j j-plllj pJJkdl ^JL*j L y>- JJ d>ljLc- Ajl^f oi/ 4_-pj>xJ _ *1 

dil^il jjJJ J*L£ j^>- (_5^>o lJ j^i L*U -upi Tjbj £j I JL a JJ>U ISj 11 : JJU 
• ^Lp^xJi £j j*** ^»AaxJ| ^*a l4jb r < 5 jl^JL-1 Jju ^ aajIaaJI 



— ^*-l « Jl J \y^\ 

tU^Ul ^ j/2 , ,n-> *j do&Ji *£yP y* Oj^i Ol u>j - V 

. 4-JliJl «C ^ Cw. y> US' t £j jJJ-L 

4iLqwp lS : • U .^U jS ' yj yiy>\ £j jJili ^-Jil 01 - A 

. £ J^-*Jl 1-Lgj ^UJl j^ls lIJjIj c U» jl_j 

L^jJi ^yi>x*$A\ — Uul jAil jjl — ^.*^$^11 kt-o-l*l! . - IJU 

^ j»wUxll ^JU 01 j . Oi^^j UUJl c-»UljjJl iJLk y* <p j^>^a ^^Jlp 

. aJLp ikiJl ojlA o*y * aLpUOj j A^U y. 


I^I^>-1^JC A^Jj-laj 4X*/aja^»j \a Lc Ap^vilj aJIjJ. 1 0 j5o 01 »— ^>bj - ^ 

U? . ^ ^.ai I A^vjJL ULaj UxSIj Sj^2>-^ll oLil» 0 jSo 01 ^ • 

. l^ip pLJcu-m'^I ^SUjN lUj»*j £ <w?L>- U^l Ul^Jklj o O^S vj 01 w_*>ej 
0^^ c£l Or^* *«— a <^S0 1 aJ j)^ «. 0 l y* Ol ^SO , J J 

. £jjy*SS oJb>-lj SjLiJj — i^Jj^t-Jl ^jUjC 

^a 4 ^SOr ji-Xi a^uuIj^aJI ^-^jUJ.1 Oj^a-H C-*jj jj-o ^ ^ 

o ^*i£-l j0^° aa .U> ^ ^1^1 b-j ol (0^*^ c$*^ “ (JU^Vl (j<AwU 

. tjlj - o*liS3lj 

(ijUll £-« t aj! j-vi ^ ^fjj jL^r OlSlal 0U*J0 ^ 01 - \ Y 

. ( \W\ Maxiejp ) <> >" c> ^^b Hall ^ 





1 jljfi “ jy^ 9 (_5* OliJ ^1 I 1 _yL< > jl l I jJU J-*J S/j. 1 ^w9xJ| -Lxj'y 

J 

jli dU>tJl jJ^-> |vJ lijj . 41a Sy>- ^il SJtflill ootajl 4i>*j jJi J ^y 

d)I ^1| i>l*>sJl |»liV 1 1)^3 j>t***i 1 ^ |». L <J| o j* *:.a 

J ^ f\r^ L^l i£*ji <1>1^ - • l-i-U * 

oL-ljjJl ^y o j j ) *t P .i dJJi k±jtl>vjj . *L-*ljjJl *1 y^l 

j^Jl olS* jjJ\ ( j-v3lnil (■._ *7 * ** ! jl t 4 j jStL^S- L^>e5lri ^Vj^o l1^P-LJ| 

. idJUbl ^ULl j*^Ji]| 

l^JI Vl c <^^*1*11 4*Up ^ LifcS v^j>J,I *yi-| JSlJtJ ibS^Jl d)t p-p yj 

j-«Vl |» gofc ,>-» <jJj. -L^fcip AJLjjIij ^ibu J-w* Aj JJ j-s^» 4 -JUp 

. ( m\ Klein) 

hu>i*i\ hm\ c$ 

• 4-dp L- jij 4 aJj-^ 1 4-*-alj3j 4 <L> jjo 4jiL>*l >. JJalj £3 j 4jllSCJl d)l 

<d^*-jVj oLljVl ^Sd 4 ^s>L>- 4-jfc JJ# Iko „ 4-0 J I 4 Oul^T <L<JLp _ 4jllSdli 

4jli5dl ^y 41P ^LJl AjI^SJI 5JU- ^y \jJiS JJL 4jfc^ll jjp 4 ^LJl ^J p 

1 ^ flj^Vl 4^1 Lftjplyj c bojyj 4 L^J ^jVl d)V * <Lo:>Vl 

Jj— &jti\j J^ajJl \Xa <_y 4v?l jjCUu 1 ( _ j oc«JLo y&j 4 4 -^ljJlJl jj.a jp |Jl > j 
4X r A >* j' e-JLkJl Lgj Jivaj l _yJl a-L^jJ| j-^i . . ^ ^di Ul . 4_JLdl 
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l _ y i- c ' • • jy a! jT Jlio ^ jl t <cJLxj j j$ci 4iw»ljaj 

. ^yJl ^ a- JSVI 

ajJJu vJuJi ii=£Ji J* v 1 ^ 1 »■** c*» a.t*iAi J*- 

Jj3 ^ -L*JaJI dj ^>tJl ^ / o - ^ _ UU- _ Igj aaUI 

l JLpj t id** i*J j^aiSjV - l$Jli - 4*JLJl 4 jIiS31 jlp! ^ 5 o^i dJUS £*j . jJUll 
c <uJL*Jl ajIiSCJL! aaIaJI J Lj LJL« ol ^5 ^>4 Jjj ajL ajLiSaJJ jl^xo 

jyS’ - v— - 1 a2ijlo 41 dJUt JLp! ^ 5 <cSor Jl iiL^^fb 

. 5jjJ^-NLj SjjJdll d-» ^JL3 <Ljja!| oL^a>JLLi 

. CjU-L^-l 5 -vJlx] J^iaj ^ _ aJ-I oL*Ul ^ \j*j**& - Ajjd^^fl j 

^ JL^- . . IJLJ J 4 SASj* iJLjb- 4 j 1 ‘S/l t A :« : ; , k t » jJaj jjlalJl lA* l)I j^J 

(1) j£j <I)t - d-> jdA> ^^3 - AjL^aJI A^aJaJI CjIjjjJJI L fr»w su ^1 Jpj jdJl Jjt 
C-JL-/V I J JIaaX^N AjjUM ApI j-d-U liaij A*A)aIl 

I oJL^ djLp jdd Ll ^JLiJl jAva£» d*-p- H AxUl ^ 4a*iLI 

“The manuscript must conform to current standards of English usage 
and style” . 

<uJLu LwP AS a*U iJU-l _^jL*dl <l)t “jL-aJI diL y» (*^4dJ 

d^xLJl yj> £LA>* dUtfj . cui>- Ad* jt 4 ^ 

S\ 01 ij-taJi ^JUb j-is3i f avi ot ^ ij . UJ i>'j i>j& d 

5-JLJl AiUh? ^ \#a oJ V~i~i a d^-Ul i3ljjl Ol VI t Va 
t 4~Jb*Jl cjUjjJJI {f» Aij-lJ-l alApVl ^ s»l_yil j—si 

LcL, t Jaii il^J} lM ‘ uL ^ aI ^ <J* 

t JtUJVl cjVU-*i^I dUIS ' j 1 {*U5aVI {y !>aic Ij^i ^*1 

jLx^lj c Lgjw»l y> j punctuations Jay^Jl culj^t cuUla^-lj 

. £J1 . . . V-^' >> 



a* Ip jS' Aj jjJJl 

( Jlo ) Ay ji J*jl CjVUJli ^ 4^.^.9xdl 5J.LJI ^wJUJi CjLjjjJl 

Jy y aJp jjiill a~JL»J| ajLSCJI i_j ^JL- t ( aj 4. ; la) lj S*p 1 jjJl ^ ^JUJl 
i*ul ^Jl i*JaJl o j$> Jl S j t Council of Biological Editors ji j~Jl j yJil 

Council of Biological) \ ^VA ^ Ip ,y - ^LJbJl iliSGl ,y - u JL>Jll ULa JJj> 
jlp! yllj Ay ji _j*Jl a^JLJI oUjjJdl <y ^ ^VA Editors 

Lft jlp ! 1 ^.* a ^j, t aJ| ^L*JlI ^y dJpL>“ c^' 

. JJaJl IJL^J i-UJl J*\ j2)\ jU>\ J b J& jt\ J C 1ft 5-^UUl 


I j I >. _ * j I |JLa ^yt UiJLft - SJl^sL J 4^oJL*Jl A>LS3l o| 

ch^i ^ Cj^h. yj-* t ol ja SJp AiliSCJl s^LpJ Jp- 

a *J U1 5jIi53I ^JLp L-Jjjdl A^jlJLo v, . 1 L?! jA 'i/ 1 oj . l jy » j u lots' _ st>o _ d^>-LJl 
<*J c y O^LJbu f-l y } aJ j[^a Llyt JUjIjj . .>y-y oL*J^/ 1 y Jtu <1)1 

y yJu t ^S3j - <>° ^yJl 

J ytJl JpI y SpI y A*j|JU JLp ^ylJlj t A^UJl AjL£)I Jy>l fli^l 

. I 40 ) Ajjy JS* ^»Uaj Li y- l^juJajj <L<JL*Ji 

il j^SLUl 01 ^ yUll l^^JI AiLS J s^L.M)lj JUa)M Oti . . JjUll yj 
^jLllI Jy- y>-j t LgJli A^i jjJl JLioj JaJa>tJ 4>w? J y- oN 

. LL^I 

A«un 


ijUSsJl ^ U ‘r^i *UL«Jl JajjJlJl IJla c... -tf - ^ jJtJL <JjUxI 

AiUl A&\ji ) <j jjJJl ApI_ja)| l»t . JuJUl 4 ^^«JLxJ| AjllSvJ L _ iiUJ^ — (JJLjlj i*js\j>- 
5^UJl LbSU (S^cj ^ ^ ^Ij 1 Ijj <^UL| l$J Ojj ( 

• ^ Wi u^H j*J <^1 

Sjiil! 

•/ 

°jA* ,y> Cij£z j Jij ( ol yti EJ-p ^0 5JLj jJl jT *\js?] ^yt p-j>- ^ dj$£j 
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• L^-s^jj SJjv-lj Zj&3 JjLi) J-^r £vi) y* 5 y& JS d j&j j t ©JL^-lj 

aL^>- J5 t L^laloj ^LJ^la LJ^j o ybaJL J-*JO v_^J ^7 (^JJl ^»Vl 

. LaJUu IL JL $£j t LgJLaLo 

J_g-C 4j^>tj SjX3 t j5^ (jlj l {£ J>\j S^5j JS oLp ! ja y^> viLIA£ 

. l*J JJtdl s >iU 


jZS 1 SAj^I? Qjjmh\ .X*j wLw^>- £ (J^Jall 4 la .* j^Lo ol jjwJi 0_^7 Oi 

jl <. oJL>-l j aXj^j>- y* cJ jSi lil Or 0 LoS t aLoI? a>*jup c-Jb^-l lii 

• i yyjtr^ 


y*j £yj\ ^1 jb ii JJ <--o>cj . . IAJ t l^lJb <Wj15 SJj>-j S^43 dJlS” 11 j 

J£ p - ; .. 3 . 7 y»J j - (_pi~U Ujjjj a \j> 'Ajii d*^ s^l 30 fl-j ‘ dtt-Lr" 

JjLoj _ L^s j y (^l , -*~ > ~ dr 4 - “j-^ 3 

. 4otLo>fcl! p-j jJl 

SU1 J^jL-l jLxsM Jidp c5 Vij <■ S jSill l$x* ^ j£s ^1 olo^Jl ^ J^Jrl <1>I 

: .iiU 


. Jb»-I j ( _ 5 U* (S >*- C- 4 (*^4* ‘ i>t - ' 

. J yJ*j <. JpU J t J*i ^ C)jte ot J~S i <l*K 0j5J it . Y 

c j^Ij y. cy> djte VI ^ t •■a-*- ^ ^ - r 

t <,)■> Y 0 ^ Jjt _ S^Lp _ ,^-^S iL*Jrl ou . • i»^Jl JS^- 1^1 - * 

. . i-j-SJl IJla ,J lil t*t . l«3Uj&* £? M-V t ^ 

. £3 js-Jl dr 4 Cr^dJ ‘ Y 10 d)^ j 5 ^ dr-^ 5 a ' <LLJr ' 
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J-Jpt 0? jZJJ j . SJLjt JA JS] ^ l$^U* Si W aU-l U? f J^~J 

. S ^5 ^SSl 4Jb ^Jaj ^j-P jr*^ * j; *. <^ 1 

^ iL> a^u t> w^ a^-Ji jjli jjkii t/ 5 ^ - 0 

. CjL.JlL a L^ajj <j£*d C5?^' ^5b^j| jt i^MaUU 

j*j r \ j* ajL- sj>-j ou c <>ai ^y^>3 ij J*Ja p-^j - *i 

o Jl* J ji* j??*-* JLSLo j-ftj 4 Ij^t O j-£o -X5 4 ajIh 11 o j**/aa\ \ 

. U t~£ 

i—3jj^~ ( ya ^-c 5 ( j ^^i ^-Uj j 4 a.isai J^Jrl 

. aJUJl 5jbS3J ^JL^aj ^Jj . . . «wj5j^*i]I oij^l jl 4 Jlxi 'Jl jl 4 ji-i 

4 l$J l jA\ ti>UL53l L^> ^U- d\j 4 s ^^3 J-^Jrl OjSi jl 

cjUlsCj aiiii jl ajuJi oUriL^u ^ i*jhi* j-s^iJi ajU*uA ^ 

„ Lp JmjU ^j£ST lS 

^ - V^L^' hj^y\ <>rf 

f £ a '^JUmju L a ) U iljLjKil £jA JUiAf* U J l ll> BJ U5 4 L$J 

4jla 4 AiiJi Jja\ ^3 al5j ^^1-P lo.V.J J . ( Jp-'V ( _J-V23 

oljjjJl ^ 4 !^>«j J5* ^ U-^> A?-l j ^UsCj *uip 

^o.»- ^3 4^5 \j ^ I _ ^.^3 $ oi^_oo ^UaiJi *u.<> j_ a i 

A^JUl oLjjjJl ^j3> a»UajjJl J-Aj 4 <a5oj-«^|! <U^Aai t^UjjJlJl 

. A-Jl J^J^\j 5-JliajjJl 

J» yt .CiS . . IjJ £ cutL.^Ja bblji v^ai O^S! 1 

a^»LwJ| iol — asll I ^ja __. Jt. * . U a jlaI! — iij^>eJl ji^J ul o jIjjj^JI 

CjL>JLkvail j 4 ( ^ LiJu j^xJl ) 4 JL>k^J|j 4 io^-ilj 4 4_>-jljJ!j 

• 0j-^Cm1I 

*\V 




t-ijluiVlj ftjSWt 

^J. <_Jl5Al jl jl£»! JiJ l$j jm ^1 ULiTiM ap y a*JJI (1)1 

jfc <1)1 **iyj a1$-j «Aa J-aJI aJUp il) j£j c*^J ■ cSjtiJl jt ^>.7— A I ( Jip 

* y > jiJU y> t_5 JJl JiVSM <_j 1 $tp ^^jcU j~>«A Ji»u jlSCsSM 

aJVjJI A>«-v»I j JaLitt LjU* jC-j jpliij-l ( JP iUu j J_A <_i jJUNli 


J aSjJI atApj 


<_*i^j t J^jUiJl cs^ jAtAl l#* AjAjJU^M ^IJlptJLjI <_. * .. ^ - ^y^AiJ! (_Jl£UU 

. Ky yp yj AjL»tj JjSliA-l jljjJ. a*Uia1 a^-jj UL> i aJI*ajI 


JUjcU yJ-j t aTs!ji]I -oJb»Al j-p <^LJ£Jl <_jj£ aSjJI <_Aks, 

ILouhil JiliWl jU>-l j aJAJI y ( ’ ) £l*i!l <-.AJa :A ^yiji\ Ut . oljUAl j oliAjAl 

. ^LJl Vj L-Nl y* dJJij «. jt&'yt 


j-.>..»*Jl Aplyj « jSCtll y > jP !:>Ck * is^l <_J^U^|I <1)U . . iljUlUj 

yjy^j y y ) (< AikUJl £~Cj Ji*Jl cS^" ®JJ-‘ ! ’ e** tfcjtyJj ‘ Ur^ 

<_< jJL/’JL 4-ij^jLo ^^oAjAI ajIsSAI jyjUl yj yb j - ( 

oL^ljjJl y liU-t <uSClj t a-aAjAI ajUAJ yj i <_j*tAl 

. <» jJjJI t U.U.)!l 


t^JLU £yijU y - ojJ> y jSST - (J*. U^Ul £>1 ^>11 ^ . . IAp 
y - ° Jt>- Aid Jit ^ ,>« AU-A-I y A>-L At aAp A^» - . IAJj t aJ 
. JUM ^ 51j A^-pc^j br JS\ UAp Cut p-fci oAj^d t aJ Ajt^V. 

At Jj-ill ^ (JStAJl y yJi ^ ola-icJl y U^Jl >U At dUAS' 


yJu J> AStiUjJ ys>- i*yy jJ> a AjJtb' atjUj cU«Jl 




gSUJl A3 ja- t> ‘- r J> ji .J^v^dl A^» isy - 1 a-=-U 

lL^»CI j\ \ y& y i Cut cr 3 ' 1 Wl 

”\A 
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gtSli ^ Ll ^jLaJI aJp> j ^ L ^- j • * 

. 4*J> jjt j 4 jL+j£a Sj j 

LfcJyj oLiiCli ojL^-l ^ (!)^» l J~r \j£ Aj-xj i^»LS| jt ^ysyuj 

,_y> j*J\ 0 jSoj . j*U^a!>U jA\ c3j-ill ^ ytl lj J-il jjLiJl 

. platitudes cjUUJI j 4 clitches <1 JiJlI V ' 

. circumlocution JLSIjll ^1^)11 j 4 verbosity j^oll u^LxUVl ^Js- J^i*u _ Y 

. obscurity ^ <us J&* - Y* 

A- ^ 1 • 1 1 4jtx^dl i ^ vJlI 4 ^ AjJ ^ 

. pLcJU ^aJLI 4aw? 

. stilited SiJLSill oljL*Jl j pretentious &UaJl oUJS3l _ 0 

. jll IfJ J^*V ^1 C^ljUJl -U5 jiSS - 1 

4 4jlj oLqJLaI^} [^jLdJl {J* j-slll { yP jjJl L*t 

. succinctness jU*j V l ^ XpIjJIj alp^UI c conciseness jUoVlj 

j-wIaaH ujiuiVt ^uua 

j\j*\ ^ 4 i ^ot jiS^lj 4 - <L)^5vj jJ^LU V* OJ, 

p|^>*l jJiLil Llj^ j^ASoj . jJjLII ^ jJLuVl l j," ^j-s^sll 

^p < — » 5 J* (J^ lT** c_5^l CjIjLxJI £^jj1 

^ \ WJ. Lipton ) ( + ) j-iLj» ^ ^s^-t s j^o j 4 ( _ ) j^iL^o 

1 ( ^LJl jL>tLl ^jA ^uhJl xi*J| — ^LJl jJL*J <uSvj^oVl 4 jcw<^JL! <LjL>-Vl 

- There was no difference in the height of treated and control plants. 

+ The heights of treated and control plants were similar. 



Jj-4 

- There was no difference in the appearance between X and Y. 

+ The appearance of X and Y was similar. 

- Yields were not different. 

+ Yields were about the same. 

- No differences occurred between plots. 

+ Plants in all plots responded similarly. 

- X are not insensitive to low temperatures. 

+ X are sensitive to low temperatures. 

- I do not want to belabor this point with more examples. 

+ I think these examples will do. 

jtt jLuiVl 

) We j] t ( ) I f S+H 


- It was found. 

+ I found. 

- It was found to have had. 

+ I had. 

ja jJbMj i (45a' jsi ^ J 

. j ijSu i*v- 1 J— - r 1 ^' - we 

I We J 4 I : Js- 4 (45ai jSU4> ^ 


i-lp jy\ : VJJI 

t -Up "Si £jl ... Our j l Your j t Mine j t My j i You j 

c ! JiU cuLo-lS^ _ S^jjjJlj ajIiSnJI jjp <w> 1>- _ Lg-^o <L)L 

4jU . . oJL^S cjULS" lil ^s>-j . . . . ti,ij>“Lil j t 

Y e_il^llj B c tt t^JL53l (_5 $ iwJLtaut «w*jlSGl jiSo Nl 

: Ji— a » — wJLul L^la Sf J-J Otj «■ ^ d*J>-lJlj ® t ® 

J5HJ-I jj-Jj 8 c J-Ui ^ £waljj * t (( 4 JLj U B <• * AjT J-X-jj * 

. ^1 * ■ ■ ft Cj*' 


jjP t^Lo Jji-I 0? j$JuJ Ol ^xj ^JlSiil j5 Lw 3 lJU*l^l ^1 t-ol5CJl li|j 

^lll oljUJl i— JL^- 4*lp t £«LJlj J_£jLdJJ LJIp j-P 

c^-oJ ^Jl tijUxj*5/! l)|_ * i ■. t SoV . . ^!LoJ $ c->UtP^ll jl 

... ol ( _5^ 1 ^jUj {j* ^ i-.r'vo Ixjj 4 ^ ^xJj . . . J-aipI Lgj 

VwaJLi>iJ ® Lclj fc ® p (wJlS3l 1JU jjiljl V * <*— t ® 

. ( j+f?1i \ ^*\*\ ^ Up 4^>p|jJL]| OtAJb 


4jU$Ul lLJUIIj J^^/l 11 (JU-^-LojI 4_»3 ^p ^ il 

t <U^iT CjUJS jL/als-Vl i 4^UJ| 

. jJLScdl JUx^l 

lli«4 CjUI£ JSL Jl>4lt 


4j>-Lw« JL>-U ^ili c«»l jLJlj cjUJKJI i *\ _ UjI _ « JlSvJl ^JLp y^ij 

U ) l ^ cjIjLp j! cjUJLSsj LgJlJLJ^I OLSU^lLi jl5 li| S^S' 

JjuIj JjI Glp d)j5i s^waiJl uuljUJlj oLJKlI oL Ulp t( Conciseness 

( (j-a-i^i ) 4 L,^?<j U l^jl^Jalj ( .5 j^-jJ| ) iJGl (J1 j|jL*J| *!)Uo jjl5 . I J-*J Ij 

- jJLJl r >J SijL^)ll W.J. Lipton ^ ’) 

\ ( £jUJi Jll>tii ^jA ^UJl ^JbJl 


VN 



larger as compared to 
over a 4-month period 
over a 10-h time period 
in the case of X. 
presently 

fruit size was smaller 
size of X was reduced 
compared to Y 
a greater number 
yield differences were 
not observed 


larger than 
over 4 months 
over 10 h 
for X 
now 

fruits were smaller 
X was smaller than Y 

more 

yields were similar 


1 jj _ ol*iS3l s ^ 

. J l*J oL-LS 

fj\ Ci IfliJb- ^jSUj UJJill ^ JJ& ijr^ 

: 5JWI SJbiVl J US c 

As already stated 

Concerning this matter it may be borne in mind that 
In this connection the statement may be made that 
It is interesting to note that 
It has long been known that 
It may be said that 
Typical results are shown 

With respect to the occurrence of these types, it has been found that 




itejy t : 4jjaJU| c-JljflJl ■ i.ii- ■!-. 

j JtjJJ iaJiflll y ^ I <_^ jLJl y I c)li . . Uii—T 

djljLotJl dUb jl*jj . <■ <3-^j 4 oj j - "^ .» LajLs^ii>-I 

l —o . j J — ^SUjj . j-JLUJ 4j«J^ii ^^^5 x1 a ■« “ « *> ^ ll LajIv*^>“ 1 jl 

S j ..^?4 ,Ll U j 5J ^iil cjIjL-jJI dlJi t j_p iLiu'Sfl ^ — L 

. ( \<U1 Council of Biology Editors y ) 

SJjJll ^ iljUl SJ, 5 _r’‘ aX ^ ! 


at the present moment (time) 

now 

bright green in color 

bright green 

by means of 

by, with 

conducted inoculation experiments 

inoculated 

on 


contemporaneous in age 

contemporaneous 

created the possibility 

made possible 

due to the fact that 

because 

during the time that 

while 

equally as well 

equally well 

fewer in number 

fewer 

for the reason that 

because, since 

from the standpoint of 

according to 

goes under the name of 

is called 

if conditions are such that 

if 

in all cases 

always 

in order to 

to 

in terms of 

in 

in the event that 

if 

in view of the fact that 

since, because 


vr 


- yaj| 

it is often the case that 
it is possible that the cause is 
it is this that 

it would thus appear that 
lenticular in character 
masses are of large size 
of such hardness that 
on the basis of 
oval in shape or oval-shaped 
plants exhibited good growth 
sacrifice (for kill) 
serves the function of being 
subsequent to 
the fish in question 
the tests have not as yet 
the treatment having been per- 
formed 

there can be little doubt that this is 
they are both alike 
throughout the entire area 
throughout the whole of the experi- 
ment 

two equal halves 

we will always have a miscellany of 
quality in terms of illustrations 
with reference to 




d*- - a h 

often 

the cause may be 
this 

apparently 
lenticular 
masses are large 
so hard that 
from, by, because 
oval 

plants grew well 

kill 

is 

after 
this fish 

the tests have not 
after treatment 

this probably is 
they are alike 
throughout the area 
throughout the experiment 

halves 

the quality of illustrations will 
alwys vary 
about 


i ■ — 

^jIxj jl Ojz UL^I _ LK _ LgijL>- l$ oLJ5^ dj >- jjj . . Ij*a 

was* j t ‘was seen’ Ju-i ^ ! jxJU 1 ^JtS' . . . <_-> ^Lii ^^*11 

. cj^UUJ Alow c-»l » jl i « » Ji cl^Ul oI JuStil ‘observed 

— ^-oLsJl jJL*J <*So jA ^ I aj jLj>- V I ilL- jJl _ \ *\ ^ £ ) W. J. Lipton ^ j*j 

0^1 £ aJ uiUi Lp * 1)1 ( jJh>di ^ J — *J I 

J-vai'j/i <l)jSo * * IjJ j • U ^ < iijii t3-W> [5 jIaJ1 

^gJi; LJJ ill t aJUi aJL^oVi vlUi Lipton 3j~u . a o^j jj .,<g » Jj>- Lo 

LgJLjLuj -L*j j ( • ) I 5 jJLJJ <L«JLa« oJli> a OjIjLjJI 1 g ^ 

: (*) 

• A loss of vigor was also seen in the plants. 

* The plants also lost vigor. 

• ... recovery was seen in four plants. 

* four plants recovered. 

• As was seen within the X population,... 

* As within population X,... 

• A significant concentration by date interaction was observed. 

i 

* The interaction of concentration by date was significant. 

• Mean height of the plants was equal to that of the control and greater 
than that observed in treatment X. 

* the plants were as tall as those of the control and taller than those in 
treatment X. 

• We observed that damage increased as... 

* Damage increased as... 

• No response was observed in the plants. 

* The plants did not respond. 



""" 1 ■ ... — — 

tfijUH (jijS s4>* * 

l_* ^ — I-. ; ** Ltj { j0j £. i j^Jl oIjLaII ^ JLC- 

: <J^> ‘ cSj 1 -^ 1 

The data show beyond question. 

It is obvious. 

There is no doubt. 

( AJLsUilj gSbsJl i ) a ^Lo ^ilrJl aJLsIic &jl)I j^i dUi^ 
l g‘.P 4jt_j j^j^J i *iljt ^ySbxJl ^y> I s-XJl ^jCj lxl_j t jSL>- 

. t j T * . s ll» Jl 

o3lill cMi *J*» ui £jU«W 4j3 ^ 

4 ^Jl jt aa!JI ^Jbu jjJl oIjLaIIj cjLA£ 1I i— U .. W u^bj 

: ^ 

It appears It seems 

It is likely It is possible 

More or less It is probable 

c ‘Differences were not observed among...’ : J-3 oI_>Lp t yu U 1 'j£j 
j^J cL^>-Ul jt jt i J^~ jj <ut i jM Ji i i*4r* 

SaLc) JvasSII ,>*i >* JjVl j^ til, . {j* 

; 4jldl Sj^yall aIa^-I 

‘There were no differences among...’ 

{jP- i_JlS3l y ~> o ‘As ‘ j *juaJ-\ - t*5'i - >~^iJ 

. i«il j SJLJb*- <»i L« j^t 


- V\ 



jA : Ai jjJDl — » i ' ■ ~ — ■■■ 

jikJI Jb CilLd <JLa 

c immediate j 4 complete : Ji* * cuUl^ll d\ 

jy>H^ oHS 4 £}\ . . . universal j 4 sterile j 4 adequate j 
{ jJ*i j . quite adequate jl 4 very complete : J^-*j 

. adequate for the objective j\ 4 nearly complete : Jj-aII 

k u *u\ cjI&iVi outa^iuit 


- *l^Jl o ^ J5 viUi <y» 4 jT aJL-^JI <_$* ^ 

vi-^LJl J JLi i ) j£j 01? k 4.1 v**f I 0l5^» ^ jl 

. v±*s>tJl 433 4*^- JJ ^ k jt Jjd^J 


Ajjilll a^aU 


^ Ui.Un 


JaAIt £j*j] uuitLill 

^ b *— 4-*&J AjllSUl ^3 — ^J^JtJi 4***jJ U 4*L*Jl SJ-pLaJl <jj, 

_ . * 

JSlJbUl U^J 4 ^^lll Ojy^i Uj 4 4l*J>cJl ^ *^srb»j 

l-^>- - J-^-aJI t j> a J j^i * • I*J4j • ^ i«LJl 

: iju US' _ 5JL- ^II jt cU>*Jl 

cj ji»j ^1 jllj 4 ^*Uj <_y^ jjCLo^Ij 4 jt j+<aZ>A.\ _ \ 

. ^ui <>»iii ^ giizJi j 4 

c iiLLJl ^ijU-IjJlJI l jJ>\ jj£L*t\j 4 ioJLStl f yA ^ _ <ul*J| JJSULJ-I _ Y 

. £jUll ^ JU-I ^3JI ^ 

CjL-IjJlJ| yC^M I ^ jJ t _^dl <toL^Jl < _JjLSJ— 1 jt -» cJ?*** j 

^ ! ■***!. I cS^ t* IaJLj 4 ^jLyflll ^J-njlll ^3 (wm^j 44jLmJ| 

. ^ttl J«JI ^ (HbJl 



" 

4 csviU.1 J*ill J _ oaaU _ i^jdl ^ < » jl^JI _ r 

W (^ ,^1 - ^jLl* ^ U* dJJi i J^IJL UjUl pj ^ 

. £_>Uil J^Jl J, <*-1_>jJ| ^ ^ij^Ji l^j ^ J&j _ 

Uj-j <. JlSLi'Vlj JjlaJ-i oj^a» Jl SjLi)f| ^u^ii j^oJi _ i 

J> oLLJ oj _ Hi, . JUJ t LjJli ^skJl ^ x* j^, f 

<_s* s *ldj cJa>-t las' iUbw oi JUj U^j t IAS J jj&- J&rj oUJl 

. vTjUI 

‘ ^ j-^ai gUL ju* ^ui j^aji 5^'hii ^ f i^. , _ o 

. \^ o/> 'te^,\ X* j] , i^JLp jJUJi ^ jU1i J^, 

Axxual uuullalt JLmouiVI 

£° J^iJl ik^, JU^I iijJJ-yL ihS3l JLLP &_*. i ,U^Vl jtf ^ ol 

• (*^l la-* i_s* 1 jf t ^uVl 

‘ Media j <. Data : JJL» ‘ oUJlS £_. <; ^_J-i J_*i U^ J_«=-j _ \ 
Data ’ j£ij <. Data shows JISj ‘ ( ^ r oLAS - i £j| . . . Criteria j 
~ ja cuUlS^I oIa :> yu>j t Media were ^ij <■ Media was JliV j i show 

. criterion j i medium j t datum _ Jl jril 

: JlAJ> ‘ S^Sll <L<kSAl c-jlS lji ,j^Lill oljil s ^ill Jj*iJl J^> _ Y 

To each tree, 200 g of fertilizer was added 

‘. SJUJl oj j y^l L LgjjbS J 

Each tree received 200 g of fertilizer. 

t anyone Ji« ) indefinite pronouns a^a>J.I jJ> jSLwaJl - V 

‘ i jiil dJliJl l yi>*£S\ <LaUa iLJL| ^ . . . someone j t everyone j 

. she j\ he ,^1 


a * Ip : aj jjJUl 


Jajjlt uu«U-#2l ^hVurtVl 

jt j ' l ^ jS jS\3 ^ l$J U. t Connectives Ja^ll oljit j>Uuk^.L ^UxaVI c_^>o 

: l . ,>*11 


although 

and 

because 

but 

consequently 

if 

however 

nevertheless 

thence 

thereafter 

therefore 

when 

where 

since 

while 

j^JLj j»JLp _ oJLa» 

JajjJl oij^l oLo!jl>«i*^I jLiu __ 

IgjLc'lj* iw^ t _ 5 il! 


* S_JL^ Ujjb ^jSUj {j£S j t while 3 _*A£j _ iaUatil >. l^i dj* _ JJL^>- 
while i<J5 0’S! diii t since i*JL£j IjLp- 1 jt <. though jl 1 although : JJU 

• ( ( (^1 ) {j£- i^u-tAL ^UaJVl _jt ^la *“ 

^■j • * o\ jv-L«Jl 3 j\ <. lt ,y> £.£■ jJL * uL^o L-$^ though j t although UT 
jl (( i_~-j * lilliS" >>J _ ci _>JLi _ ,_$ ^>-Ml >> _ ^^k*: Since jt 

. « ot jL^k * 

<U3lwJt <Ljxil| f>Ua&Vl <-uau 

>J i_»i»l>«x)l 4*J ,> Zlj*JL» jj^J .iJ >J| — AjpLxJt f-Uas^/l d)| 

cs* • ‘ C.o.L« Jl iibS3i > (3^tia>Nl 5J jJL» jJ> _ 5-^UJl jJ~ j 

i_5* o* '-fr' ^ • u e^I ur^* o* SJtiJl 

<xJJl ApI ji JjLj >11 <»>S3l > '^,,., <3 ij jSS jV Lcj t <~JL>J| AjlxSCJl 

£pAi >^ ^kjl *Ux>-^l jAhj ^yJl SjUi^li |»Uil I j_ft . AjjJL^-^I 

• <_sA^* W* - >llj 4 

*5^ tSAll iijH j jt jl 1 aJp jjjb j*. o_sP — \ 

. jjp _jl tvi*lp 



lijd 


jJp'U aj J jaoII Jaj_> ^ 


vi~>- t J^-l «Litj ol jL»Jl Jlxjj jj .comma aJu^UJI ^ UitLy.1 _ V 
SjL*Jl c-i •!.■>- d)l ji Lfj* jj! SjV ,_yJl cj'i/li-l aJUoLaII ^IJL>wmI 

J^jL-I oL-Jilj oljLjJl J-*jj aL/sIaII t_»>«j L«.*.»i 4 aLa^-I A~i jl 

. Attyaj (^JJl j.^a'.oll i_iyu jl JuJod 1*0 ,j-* -tiN 


jui comma 5Ju<?U ^>j jAj 4 Ua^ ,J\ ^Ull II* ^ 

<u j5* jl SjLp that cjtpl b| aLs^La 13 jsl>* j*p (Jl. ^> , « , " .■ M 4 that 4 ^ K 

U»lJ jl iaJ j3 that ULS - oJlS’ iil Ul . djs L^p- aLu*- 

jjUll j JlpI jJill Ujl«j aL^>Ia!I Oli aL»J^I Lc IJLjj 

.* jj^yi iiii ;ju-i 

J ( ) J*&£M 

Ji LC 4 Lg-Slaj ^ L paji Jl -ii iLft 5 *" 

^ JiCiJ DVi v J^t w ^ 

4 AjjJiil CLiL> r . Ua 4 (J-* • -^ i 51^ C*^ (CjUISUI 

. ^ jS^ J& J>\ ^U!Ap ^ - oUKl! .Ia ^ ^ 





m il <UiS f> jUaI -. Zu^sJJI uy/^aJ) 


oUKJl jLi>*t a«U)I iiuJl tSj^ 4^*JL*J| 4 JL-M jJ I vioxJl 1 al j » t < Jl^ . »r f 

_ U*j t (spelling) l*JU^ ^ ^ JiStsJl 4 ^ll ^ s^ll j a-— LJL l 

a*j ilL-^Jl ^ jt 4 Jju li^Jl ^ jftj Ji *lk>-t 4 jT iJ ^21 _ oJU >- _) 

Qa ^ ^ 4>- ^ JiLujJl jt j* J X . Ia^L^I 

. ilL-^Jl jt ii^Jl 4-^-U. J?l* ^ _ JbVl ^Jj _ ^2: 2J ^iJkl OLUI 

JO* <-*J**$ CjLa-LSLU f ±i ^&ljS 

capitaliza- i±Ui yuj 4 capital letter j^S >~s j^j oUKJl j a., f. \J 

• jjjS” tJjihtj tjj ,_^dl oUKJl jUisi-l 4 tion 

: proper nouns f^Vl *L^.t _ ) 

• ^1 . . - Egypt j t Rome J US' 4 ^ ^ ^ ^J\ *UJ ^ tjLJ 

" f'Lo^ul 40 I flT.t * _ Y 

E gyP“ ‘ Roman ^ Li - 4 j~f j»^Ap-V| *LwT cjUs*!L» Ijlj _ t 

. . . . tian 

*U-,Vl <12^J iib^, iUf ^1 ,Lw.i 4^12^. Ut _ 4_. 

: ^t. ytj 4 j-S 4-ijs^j IxjV l$i» c-fotl 





bordeaux mixture 

brazil nut 

brussels sprouts 

bunsen burner 

burley tobacco 

canada balsam 

china clay 

congo red 

curie 

epsom salt 

frankfurt sausage 

french dressing 

french-fried potatoes 

gothic type 

hessian fly 

india ink 

italic type (5Jl$L 4jk£10 

japan varnish 

joule 

kraft paper 

maginot line 

manila paper 

mason jar 

merino sheep 

newton 

oriental rug 

oxford shoe 

panama hat 

paris green 

pasteurized milk 

persian lamb 

petri dish 

plaster of paris 

Prussian blue 

roentgen 

roman candle 

roman type 

russia leather 

Siamese twins 

swiss cheese 

vaseline 

venturi tube 


victoria (carriage) 


Vienna bread 





t ^^IpVI »L>*t jyt oImIIj 4jiU 1I fU-juNl . T 

*_i J0*j tjLj 4j^9 j*_Le- |t^«l £y Lw»U»T Ljsj- *jup jT L$alp j*-^ol La JiP _ f 

: aJtdl ib.Nl ^ US' «. jsS 


Washington Monument 
Aswan High Dam 
High Dam Lake 
Alexandria City 


Statue of Liberty 
Suez Canal 
Upper Egypt 
Massachusetts Avenue 


yi LS^ i j~S iJjm LuM f }UNl «Lwti <ki jll jjp a^Uil s-LwiNl j^!j _ <_j 

: aJbil ^NLLl 


the monument 
city of Alexandria 


the dam 
the avenue 


_ 4j JaJ jt (^dJl _ j*-»*l t jP iivaJl jl (^jLJ! |^w.Nl lij sj- 

*U-.l (J^LiuN SJjJsM ol ^ oLiS^I o^» t5 ijs^T aLp jt jp-T ^Lp 

t Ifc* ijJl o L^a llj uLil »Lu>Vl IjliN . . i 

: aJUJi ab.Ni j 

. northern farming govemorates j&j i Northern Govemorates 
. upper ancient Egypt j <, Upper Egypt 
txi a^t. friw-t aJNjdU ^ l.jup _ a 

: aJidi ab.Ni ^ 

. SJU>dLl oLN ji\ a*^lp Washington a^JL. ^JLp aiNJdJ the Capitol 

. Nile Delta J^Jl IsJj < _ j JLp aJNJiil the Delta 

— (*^Ut .U-*L h+iji t _ s Jl _ UsUll a-U-^NJ bU i S Ijlj _ _a 

: ajlsll oNU-l ^ US' * ^ 



Egyptian and Syrian Governments 




Dokki and Giza Streets 


- ‘-Aj_r 3 -t_> <■ ‘ £L>I jdl £. ^1 iaUJl fUUVl _ j 

iXj'i/ - j\ ^Sp*j l$j? jl C i_~J jXll ji OJ jJl i!)Lj i js^jt 


* 

: 5JUI JfcuVl J U5 i j~S 

apartment 2 

article 5 

book II 

chapter IH 

class I 

column 2 

form 4 

group 7 

page 2 

paragraph 4 

part I 

phase 3 

rule 8 

section 3 

spring 1994 

treaty of 1937 

volume X 

war of 1914 


juju'll 1 f.L^.1 iwijjjcJl _ i 

ol UUJ5 j t j~S j>*j _ ^U^ll i 

: 4 JUI iluMt ^ 

>Lwi £4 ^yjl _ the 4^1S txJ 

US 1 (j j=~y\ cuUUl ^ SLtSlt i— ajj^dl 

The Hauge 

The Gambia 

The Netherlands 

El Salvador 

Las Cruces 

L’ Esterel 


. the Sudan j <■ the Congo : y> ^ js£ Ah ‘•AA* s '^ cA-J 

J> US' <. Ia^oS 0153.1 ^1 (.JU.i-.l til ‘-AA 1 SbT ^ 

. the Second Hague Conference 



■ £^>wxH SjJLl 4*J£J| : *UjAUl i— — — ■■ ■■ ■ 

c c O^L>sld_j 4 u_ tf>r * /a \\ Stat dll * K 

■ Jtr* «-» j**" c$f cs* • • • cf.^' J^b * * Olj-kJ I 

: Ua^-Vl frlwbU iiil ^11 olj^Vl - o 
: ja JS i-^-’S/l *L— Vl <J j^£ ^yJl particles cAjS$\ ^ 
d’, da, de, della, den, du, van, and von. 

: 3JUI Sli,Vl JIS <-. j~S _ 4-^Vl ►U-Vl J - viil jiMl bJLa Tjlj 

Da Ponte Den Uyl 

Du Pont Van Rensselaer 

Von Braun 

Cardinal^ US c c-ULl v_Jii li^ jJty> *j jw taJ ol I j^*S/ I «JLa ^50 j 

. da Ponte 

^iVl jSjj Ujcp Jj>o _ i-jisf-Vl bU-^VI - CjIji'Vl «JLa IJlJ villas 

. Stephen van Rensselaer j 4 Johannes den Uyl : US' v J^oLSUt 

a>-_>i as oljSSft ai* ijj^l t 5 * *U— Vl Ut 

<4^1 v: -JlS ji v ca) ob jjS c^jBu lab Tas 

: oUadl *U-t _ 1 

oljbVlj 4 oL_>u«l-b 4 ol— c oLtj^Jlj c oUJadt *U— »t 
•^’j* *** j4"b v^>b^t »-bSa«lj ) ^J[ . . . ojljljjJlj 

the American Society for Horticultural: ^ US 4 j~£ ui j>*> tas . . ( ^^1 

. Science 



— — — — 

• Jjkbllj JjJlJl *Lq— u| __ V 

(. j JjjtJl 4-J^il o>UJL£jl 

J i r \ lJ jj^-j '—aj j jcS\ f'biXMilj _ ]xj . . ^J[ . . . K rA r ^..:.A -\ 

: SJbJl SlS,Vl vJ^ _ ^Jlj 


Arab Republic of Egypt 
New York State 
British Commonwealth 
the Western Hemisphere 
the Temperate Zone 


Giza Govemorate 
Ontario Province 
Middle East 
the North Pole 
the Orient 


C^-vwJ jil jt oL^Yi 4-stf* J :> J > *1 ^1 ol>JLkvall jl Nl . - G-fc» 

: iJldl iliVSIl ^ U5 t i— j^p-o luVj t f-Lwil 

north, south, east, west 

northerly, northern, northward 

oriental 

south California 
north-central region 
central Europe 

; Ai^Jl jj$ «wll — A 

, !ju: * 1^1 <■ ( March : Jlu ) ^ f - u -^ W 

. ( winter : Jli« ) ^ j>h 

: 4^>ja Jl oL^hllj t aLaVIj 4 ijiojbJ! 4-JiJ-lj ^ 

A"\ 



£~>waJl o jL^-l : irjiJUi ^\y^i\ 

C^l - • - ^U-bllj i t i;i*jjliJl j i_1j|jlp-‘Vi *U-i !jl; 

: aJUi ilUSM US t ^ >~ij>*j 

Middle Ages Labor Day 

Renaissance 


• 4jjL«xI| i=-U^*ifl _ ^ • 

i Plexiglas US' 4 ^ trade names ijUJl *-UUVl Tjlj 

‘-A j ^ ^ Vl -Uj ai ^1 5j^.UJl *UUVl u! t Osmocote j 

• 

• AtwoJjftJl P-l^w^Vl _ \ \ 

Jl« i 0 > L ..,..a - J| i-ihij. *1*-? ^y> a !>U L JS'j p-o.1 j~S *_i Lu, 

^L? LS"^ '-*td ^9 p—“l Li . iUillj 4 i_Uall J 4 4-TjJlj 4 <l5l*J| 

* u"° ol^ 

^jr~. T-V • • ur^-' p— 1 <Jl <-»_r- AiLiL Ci j£s ^1 ( ^ s Ll *U-t ijLj dJUIS" 

. Pseudomonads ^ US' 4 j~S 

US ’ 1 -w* *UJ ^ IfajJLl c^.UJLk^J.1 Li 

. menodontine j <. aviculoid ^ 

US' 4 U.L P-U^.is' LJAO-Il ,U-i J^S 4 J Tjlj^ .iJUiS" 

. phytopthora blight j 4 fusarium wilt ^ 

. jL* epU-l JvaAJl J, l*alS HjJ>j UJjJl *UUSH Jbjil J&j 

cij I pxJLLivai, I _ ^ Y 

^Afcr^ 1 ^Udkvailj (^IjVl oLwS oUIkval ^_jS3.| eaUKJl iju- 
• cs^l J^Jl J ^IjMi oLl: oLJkvx. 6U ^-L, 4 ^ 4 _i^ 



Earth 


■■ — 
• US 4 j~£ 4_5j9«j 5jjU — il t-U^I Tjlj etuis' 


Moon 

Venus 

Jupiter 

Uranus 

Pluto 


Sun 

Mercury 

Mars 

Saturn 

Neptune 


l y^J> UJCp c 4 4 j’S/i : e-lwJ j^ 9 

: ^ US 4 Siutil oUISJl ji 4 ij j>?-a 

the moons of Jupiter 


the mother earth 


sunshine . 


: aJUM ( oL*J ) oUSJl _ MT 

_ t i*c> ji jX - Cj? Lo fanaciful appellation U-Up 

: iJbJl iluVl ^ US 4 l*V (*i p 


Great Society Great Depression 

Third World 


: Personification Lr aJ*Jz}\ _ N £ 

4 Ju <j£ f ^U Jlc. jl 4 U ^ Jp oUmUI fXkJ> 1 y> 4 j ^^ <1: " 

: ^U5 4 j-S ei^ 45 j» jl ^*UKll Uj, 

The Chair called for the next speaker 


AA 



« ^1*1 1 U L S jl jLl>“l : ijjiJJl t-Jl yfJi 


! CLjUcXUn^lLI — \ 0 


^ US' c i-_5 jP~u 4_Jj jJl oUrltavall IJ-j 


Islam, Islamic, Muslem 
Koran, Koranic 
Hijri 

Christianity, Chrtistian 
Catholicism, Protestant 


LaJJ^P c <Lj 4 4-JjJlJlj) 4 UjII < >LiaJVl UUj — 'I 

LoJjlp i-i jp*j Ijlj LgiSCJj c 5 j-iU o { j/^ sJLil La jSJ L 

. b La 

t Your Honor : US' * ^ ^ y>^> - Ott j^aS ^Hl _ 4^51)1 Lu diijS 

. Mr. Secretary j c Mr. Chairman j 


JSL _jJlj 4 4 4 A^o-UJl oL»jJ|jJl — 

fr Lztiw tflj - IgJ aJLJI oUKJl £^prj ^ 1 a^JLSCJI Ijuj ol sjlpLsJI 

oj-A j5J t _^J I j La JJLP j-a ^ I V— i-U>TJ j 4 j~S i-bjSmj _ J-*/ 5 jJlj ^T*! 

. £^>1 ^ ^ J^SII 
: jySM UJKJl - ^ A 

4 aUj>* 4 4JU>- 4j iJj t < 3 op-U- lii j*S UJLS3I Ijlj 

LgJ J^i-1 oUil j\ jy> ^ I ^ <UU» ji 4 ( j^jJLo ^/2J jl 

^ UiSCJl cjpU lij j! 4 colon j JL*j j! comma 4 JU>li JOu 

. CaaJ 4j|JL) 

i y* (J^Ai (_r° bi <coJLsCIl <L>l 



' ■ — 

j\ c <La*^hjZ' jl t ^jyhaj ^X*j o»*b>- j\ c LgjlS <JLaJ^I 

-Ua^tA^ c5j^ CjU^U J^j Cj ^ 1 ^LJL£JL1 SJtfli A^J j 

. u-j^j ^ixii aJU»i 

I 4»%P < Lv wJ jJl $L»Jl _ ^ 

^i" ,w, P jlx*Jl iX->Lj£JJ 4^JL <w?L>- JLpI ji 

• ( ^ ^ Cj* ^ wiJL^3 jl5j t ^Lp ylll j 

: ( JjL- ) ^3^xlij a~>«JIj 4 ^ * 

<U>nlJlj C t jJjlX*iJ *L ~~0 jJl oLJSJl ^^OJ>- ^^3 U-3^>eJ Jj'Jl ‘WXSCil IJUj 

■ J 5 ^ 1 J> c^j^'j 

. ( ) U.S.D.A. £>- 1 ^ . . Capitalization Jl JlpI^ Jw^liJl ^y» Jujlj 

UjVi 

*m>N ^LJKJl SJJb ^ ^1 liJUb ^ Prefixes aJ/^I ojli=^^AJl 

cjlJb-V ^tpiaJ ) u^LJLSJl luLL^J ^ ULpJ ^ApxZ^j Jij 4 L^Ip j>-\ ^J*-*-* 
aJ^^UI . . !Aioi . iJLit L*x£]j c ( suffexes a_jL$J 

^ ‘-phyte’ ^LSlgJ aJ^N ^-va5 JlJ (( cijIjLJIj 8 { J^*£ ‘phyto-’ 3-JjVl 

. 5JLSi*w» Lo. gi/Q £\ u-^xSoV 4 cjLJI * 

jl^Vu i-uii cjUbJ^ut 

4^jU) j g k>" U< 4 i-Xo'y ^>-Ij aJU^j d^lja^-'y ^Ip il'VjiJ ^J^bXa-o 

i L^jVN^ £-* aJUI 




JwJUJI aw JJI 

i~DUI 

aju^Ji a^*)i 

\ 

uni- 

mono 

Y 

bi- 

di- 

r 

ter- 

tri- 

* 

quad- 

tetra- 

0 

quinq- 

penta- 

n 

sex- 

hexa- 

V 

sept- 

hepta- 

A 

oct- 

octo- 

<\ 

novem- 

nona- 


deci- 

deca- 

^ * ■ 

centi- 

hecta- 

\ • • * 

milli- 

kilo- 

c_jLvoJ| 

semi- 

hemi- 

j&\ 

multi- 

boly- 


omni- 

- 


dupli- 

- 

plu^l Aj^Aj 

- 

tripli- 

0*jt JSl 

- 

hypo- 

jjijt 

- 

hyper- 

iZ*£- 

sub- 

- 

j St 

super- 

- 

jJjQm ji jL~a 

- 

iso- 


l^tdllul £x£j 4aJjl Citi&V 

i_s**^L? i (_sdl iJj'i/l ol5>-^Ul 4^jjLs _ JL Li-j _ jS'ij 

: ( ^ ^ A i Sugden j t ^ <\AY Godman ^ ) l^» J5 4^; ^JJ| 



Jit. 


SJjVua^Ji 

asexual 

jt * OjJj 

a r 

abaxial 

if 

ab- 

adaxial 

•^1 if *- y ^ 

ad- 

amphiteric 


amphi- 

allopolyploid 


alio- 

anaerobic 

— jj c. a aJjMl JJL- 

h jt a£ dl JJ 

an- 

androecium 

jS'Ju jl c 

andro- 

antibiotic 

Jjli* jt c JUtf 

anti- 

apogamy 

oj-k jt «■ Cf 

apo- 

autopolyploid 

aJIUI ;l*Jl 

auto- 

binomial , biennial 

l a*.s>\\ jt t jLol 

bi- 

biology 

alJ^t 

bio- 

cauliflorous 

QU r JL iL/» ji 

caul(i)- 

chromoplast 

o jJL* jl «. ol j3*^l 

chromo- 

cis-compound (an isomer) 


cis- 

cleistogamy 

jt t 

cleisto- 

coenzyme 

-j j\ i l*«» 

co- 

counteract 


counter- 

cryptophyte 


crypto- 

cytology 

aJLjMj aS^Ap ji 

cyto- 

decomposition 


de- 

disaccharide 

jt c jt t jhil 

di- 

discharge 

<>* 

dis- 

ectoparasitic 

« gjl^lj 

ecto- 

endocarp 

jl t J^iJLllj 

endo- 

equimolecular 

jL~« 

* 

equi- 

epicarp 

jt 1 t3y jt * J* 

epi- 

eutrophic 

L fK*S» jt t J~>- 

eu- 

exalbuminous 

Oj^j 

ex- 




M - - a jLs>-l ‘ 4j^mJJ! l_ji I^>J1 — 

Jlia aJu^OU fj ; JUI 


extrafloral 


extra- 

flavoprotein 


flavo- 

gamopetalous 

jt t cJL/ul 

gam(o)- 

gymnosperm 


gymno- 

gynoecium 

j\ c ^1 

gyno- 

halophyte 

j! t 

halo- 

hemiparasite 

u? y>r jt 1 

hemi- 

heterozygote 


hetero- 

homologous 


homo- 

hydrophyte 

f-ULIj dv? ji 

hydro- 

hypertonic 

jt v 

hyper- 

hypotonic 

jt i jt i 

hypo- 

imperfect, impermeable 

not jl U S*S 1 

im- 

inactive, inadequate 

not jl 1 

in- 

infraspecific 

jt t Jit 

infra- 

interspecific 


inter- 

intraspecific 


intra- 

isogamy 

Jjlk. jl t JSLtf 

iso- 

leptotene 

j! i 

lepto- 

macromolecule 

J jt c (►*-* * jr* 

macro- 

megaspore 

jt 1 1 

mega- 

megaton 

IjA (J _ Y 


mesophyll 

Uri jt c Ja-^, J 

meso- 

microspore 

lJL>- j\ t 

micro- 

monocotyledon 

* jAa jl t 5^* jt i Jb-lj 

mono- 

morphology 

JSLlJL iS^U ji jt c JSCi 

morph(o)- 

multiucleate 


multi- 

mycology 

otj^laAllj j3> 

myco- 

neoDarwinism 

JjJbj- 

neo- 

non-electrolyte 

not ( _ J ux 

not- 




Jit. 






oligotrophic 

lP 

oligo- 

orthotropic 

J t pl\3 

ortho- 

pachytene 

jl t V* 1«<> QI 

pachy- 

palaeobotany 

pjJi 

palaeo- 

panchromatic 


pan- 

paracasein 

V 

para- 

pentose 


pent(a)- 

perianth 

Jp j\ (. Jj*. 

peri- 

photosynthesis 


photo- 

phycobiont 


phyco- 

phyllotaxy 

tJljjVh aL,<9 jS 

phyll(o)- 

phytochemistry 


phyto- 

ploypeptide 


poly- 

pseudogamy 

a^Jj ^gJiLl d 

pseudo- 

rhizome 

jjAsL-L <1^ ji 

rhiz(o)- 

reactivate 

IjA 

ie- 

saprophyte 

JUdb 

sapro- 

schizocarp 

p «■■ fl ■ * jl l 

schiz(o)- 

sclerenchyma 

j! i 

scler(o)- 

semipermeable 

JrT jt <■ 

semi- 

subspecies, subacute 

b» dp- Jl jl t jl t 

sub- 

symbiosis 

jt C l*»* 

sym- 

syncarpous 

0 j] l 

syn- 

tetraploid 

C jt 

tetra- 

trans-compound 

j>%\ jU-l Jp _>t 

trans- 

triose 


tri- 

ultrafilter 

J5U 

ultra- 

unicellular 

^ JU jl 4 J jAA j! 1 JL>*I J 

uni- 

xerophyte 

i {j* jl c eiU- 

xero- 


2^-aJI *(**11* JjlAl «~Kll jL^I : SyiUt t -jl J *JI 

2luL$X\ 

) _ s m Lg_Jl ^LsiJ oUJLS3l obl*Jo j>Ju ^1 ^y* suffixes 5-sLgxIt ojU^^UI 

: ( N ^AT Godman yp ) Ig—bT ytj i Zs jk~» t*^J j t L— 


Jli« 

( b £*a3I l ^ 1 I 

ij(*JI AA^AJI 

changeable 

L* OjJb*“ olSCoJ JLdJ AJLy? j\ Ucj <j 

-able 

experimental 

-i ^ 1 i>° 

-al 

mixer, generator 

U — *1 o 

-er (-or) 

chromatogram 

t jl LjiSl* l— L$ t-a./tj Lo.^1 0 

-gram 

thermograph 

umI aJT ul^aj la— »l j 

-graph 

basic 

_f J*iU jt t ^y* 

-ic 

purify 

L® — jJl ^-*3 l) jf£j 

-ify 

purity 

jl i)U- La— <1 C)j£j 

-ity 

inhibitive 

v^»Uv? Jl ^ -ion J>~* 

-ive 

ionize 

y*' ^*3 OjSi 

-ize 

hydrolysis 

OjjW* J[ Ji*i 1—W3J La— 4 o jSo 

-lysis 

thermometer 

^LaU ill Iw&wOj La— *1 ( 1 ) j£j 

-meter 

thermometry 

UJLp l d -/> i La— '1 O jf^i 

-metry 

sweetness 

dU- La— *1 

-ness 

anhydrous 

-Lj3j tpu 0 ^So 

-ous 

protophilic 

U J*\ (J j-3 JLa» L>J j 

-philic 

lyophobic 

La J u^dj L>j j 

-phobic 

spectroscope 

^nLflll dl i La— il (j ^5xJ 

-scope 

microscopy 

A^aldl Ala>-^LaU <lf Jla*— <1 L»— 1 l) 

-scopy 

hydros tat 

cliLa^il CjLj Jajl£ ill i d./aj U— 1 j jSsj 

-stat 

distillation 

jt J^aIi xJu La— il oj5j 

-ation 

pollution 

U— 1 j jfij 

-tion 


iL»xJl 


CiUlZl) jJatLa 

If&j i ial^j j\ ajjl Jbj M ^Ml ^ oUKII ^tU. 

^ jt t l^_l*j j] 4 j ) oUIsCJl v_^ y * ^ 


Jit* 

: 4JUI 

*^aj (jJUl ^yLull 

^ L£ i Iwi* 

aqueous 

►HU jS jt pill 

aqua 

panchromatic, chromatography 

OjIJIj <L^> ji j\ 0 jUl 

chrom 

homogenize 

£ld)/l J*A 

gen 

dehydrate, anhydrous 

Jjlj-Jl frill 

hydr 

hygroscopic, hygrometer 

vk> -A J4* 

hygro 

amorphous, polymorphism 

Ila j\ J5li 

morph 

photolysis, photohalide 

p^aJl 

photo 

pneumatic 

jUll j\ pl^il 

pneumo 

pyrolysis, pyrometer 

lJL>- 0 j^S 5jl y>- 

pyro 

thermostable, thermal 

lj\y>- 

therm 



&■ IjS 

iSy^ Jj J u *>Va t cjUJKII 

pU>t^A £yk clLi ( _ j a « — ol5CJl 6j50 L» jjlp 


^| 4 4*obJ| d^LoJ^U 4-^.dJb j*^-bd,l JU*-| ^A ^aVl <bc^l ^a 
C^L>JJa^ail ^rl^o ^y> Jb*Xp UU- ^A jZj 4 jL LoJLp c <L^JL*Jl oUr.lla^^.U JL 
JJjlj Jj> ^L>t^Jl -LpIj-Sj ^liNl ol Sfl ^ . IJ-A . jtJUJl ji ^ 4 : w«>JLaJl 

■ cr^^' f^rj^ ijl 

U.S.D.A. ) LgJ ^S*i 4 pL>c_^J1 jlpI ^5 ^y» \ ^ > _ ^JL L*-3 «. JZ jjj 

. ( \\M 

f-W^b *4*^ 

<u5\j y* ^ i <aLa^Uj S ^JUll JjjJl j ISsj^oI ^A 1 oIaJJkJI pL>rJb i — ill2>xj 



S UI£JI : 4j^*UI c-JI ly*Jl .I, 

yJl y<» *^i*XP cJjOJlj t_5* aip 

L^JL Oxford y ylS Ip U ySl y j t oLiJl IJla y l$Jl £y- ^Jl 

. L £jy$\ ^Uc^li a~-JIj Webster yylij 4 pU_^U 

y j l ixLL-J i Jau jlJLij^l y l+ s }\ y pl>t^Jl y y£jy*SM yijL <*> 1 yi*jj 

■ ^ JZ+H 

. hemoglobin j 4 hemocytometer Ji« \ oUK y oe j 4 ae e - \ 

c hybridize y Li* * l^UrJb« j JUiVl i»L$J y ise ize _ Y 
c specialize jt summarization j 4 summarize j 4 hybridization j 

. . . . specialization j 

. £jj . . . meter j 4 liter j 4 center Ji* * oUJS' y re J» er Jj£ - Y* 

. sulfate j 4 sulfur y L5 ‘ ph f Jj£ _ i 

4 favorable j 4 flavor j 4 color Ji* * olds’ y our or Jj£ - 0 

. jJl . . . favor j 

4 kilogram j 4 program JJL« * oLdS" y amme J>«-4 am 1 

• £>1 - ■ • gram j 

aip- oldSOi ajL^J y y- y Jj yJl r j 4 p j 4 1 dj l>La-! j — V 
occuring j c ( cancellation y<] j ) canceling Ld 4 L$Jl Aild| 

. ( ^ *1 Y iijL* y- ) 

4 Lil>* — oldSOl ulU ply> L y>j ■,^3'>o _. <uJL*j Lo y >0 ot lL*. > d i t— ily jJ-Pj 
La 5^ L^*3 01 y L^jJ yJl AjjjjJi 4>c^Cj (^dJl c-J jJL^'Jl ^jxL 01 J 

y l jUbj yJl oldSOl y y^ iUdl 4**=S tfJJl f LkJL f lyl^l U* yo 
01 yJl ^-Ijil <a-S15 oLjLjj oL-LiS^/I dJJi y yixwj , aajL*» 

. «uL^> ^ 1 Lft j^Lya^i y Lo^ Li y- 


j\ lLcpxJI oLJKJl pL>«-gJ IALj- j^Uaj lUlft ^^Svj li| Ll 

ply-! y aj flyJVl Sjjyi 4 aJ <w-iy ^JJl ^Uaxll jly-l aIL- ^J l 

. aJL*» (j J| j! 




' ' d>*Jl 

ij O.UKJI oU . . aJU ^jUJL Jl A ilJ>y\jj 

t_S* ) >^->tjL*Jl 'Jj Jo i-9 yu ‘ iSjy,\j\ AjJ_U£^I J Lg^P AjjJ^Vl 

petrol ^yu Lu » ;o^dl cul/bl Jl J gasoline ( U^Jl J,jJ| ^b.. 
4 sj^I ol/VJI J> com jv^L. ojJUl oU uUi5 . Ulk,^ j 

4 Sa ~ d ' ^ W J wheat r L ^1 ^ t Ulk,^ J maize ^U, 

. LiUajjj J com 


CjUKII 

cjLJ5CJ| i -*jy>- Jtc- diacrtical marks Sj-Jil cul.^UJl yi _ \ 

(jydJi ^\}s\ ^ Uj>- c-a>w>Ij c. J fUi <jS\ 

: SJUl AluVl j US' ‘ JJ.y\ 


abaca 

ji 

angstrom 

J^> ' -\ • X \ 

cafeteria 

( tJjj |» »!?.** ) L 

cliche 

apLIp SAJIS' 

coupe 

« j jkJ-l » Jdo IS jA i£\ 

critique 

J-5J 

denouement 

jJ ap^J 

elite 

o jl i 4->o 

facade 

1 — *SlS" J {jjia 

habitue 

tjv^o OlSCo ^Lp ^{j 

material 

^juLoui jj t 

naive 

^•SLwq j\ (. 

portiere 

( u-jL jf 

puree 

^JUAAj ^IaL> j\ l £ jA fL^ 

regime 

^JjSvJ-l JS^i 4 ( ^>- J ) 


j! t 


a la carte 

(Wall y, J£] J&w y± 

cafe 

l_S^° j' ‘ 

canape 

ijvi-b y&- 

communique 

J 

creme 


debris 

jl l ^Ua^- 

eclair 


entree 

j»Uk!l <jJp t fj jPO 

faience 

*— 3 j>-y» 

litterateur 

o ^>J.I 

matinee 

AjjL^j aL^>- 

naivete 

jl t aL»Lvj 

premiere 

AM U* 

recherche 

Uli^d ji l j^L jl L ^Slj 

role 

ji <■ JJ* 


o <d i>- j! ; o 


<\A 


roue 


soiree 



Y 


— - . a j^aII jLxs^-l : bjkU\ ■ i ■■ ■ 

^j-P* _ CjUISJI uj jy>- (< JLp oJ-Jll A-o^ ./all t^U^UJi 

i aJU! aJjLo^/I US c y» U-Ut Uy>* 


attache 

charge 

cure 

dona 

entrepot 

expose 

mate 

mere 

outre 

passe 

pat6 

pere 

piha 

precis 

resume 

touch6 


diLaHSl CiLLjj 

- ‘ible’ 4-Jj^i-b yi^ yJl 

oUJSJl yu JaJLi-l j»J-P <^j>cj _ \ 


y** (^b J.5 cjUJS^JI ^ 4 l*j jl US . ‘able’ L ^.^xij ( yJ I tSLUj 

; aJUI 4114^1 ^y US <r oUJx^cjo OU*^ L^J Oj^Soj c y^jjLgjJl 

conversible ^^SUJl <jl ^Sdl passible ^itJl J\ <. ^Uo- 

conversable lIujJ-1 jJU passable JjIjxJLJ JjIS j\ c uUU 

. ‘yze’ ji t ‘ize’ j! <. ‘ise’ l_j j yLL oUlSLH yo :>Jip _ Y 

: US y* oLLgjJl dJUbJ fcjb«il jlpI yJij 

jl vilSUdl s ^5o yp jm UiSUl oJlS lij ‘yze’ _> Ip 1 yM j^So _ t 

. ( analyze y US' ) JUaAi^l 

dLL Ij_p - Xp oUfc ^y I cjUJKII ^gr.7 — ( — j 

t ‘ize’ cJjyl-L, - aJLJI UjUJI y Ji>-y yJl wJUU j <. ‘wise’ a^^UL. 

! Jj US A^jtoJi j 





advertise 

excise 

advise 

exercise 

affranchise 

exorcise 

apprise (to inform) 

franchise 

apprize (to appraise) 

improvise 

arise 

incise 

chastise 

merchandise 

circumcise 

misadvise 

comprise 

mortise 

compromise 

premise 

demise 

prise (to force) 

despise 

prize (to value) 

devise 

reprise 

disenfranchise 

revise 

disfranchise 

rise 

disguise 

supervise 

emprise 

surmise 

enfranchise 

surprise 

enterprise 

televise 

ju>I jill j . ‘sede’ j\ <. ‘ceed’ j\ t ‘ 

cede’ lJ j jJ-L cjUJKJI f 

: US' 0LI4JI ciUJ 

. supersede t ‘sede’ 

J fljlS JL>-lj — l 

t exceed ^ j * ‘ceed’ <jj jJ-L 

.ladi oLlS 

. succeed j t proceed j 

US' t ‘cede’ oSa 

^ ^-S/l cjU 1531 — =r 

. ^Jl . . . secede j c precede ^ 



- - i j*a 1I UlSJl jUsp-I : ■ — 

c ( ed j i ing Ji« ) ii y^ LuJ UiSUl culls' bj. _ £ 

t ( transfer j t bag ^ US' ) j ^U ui^>- ^ ^>-lj \ 4 Z~~j oLSj 

: UlUl iiUSM ^ US’ AiU^i *jl jSJ ^SUI <_» ji-\ ol® 


bag, bagging 

corral, corralled 

get, getting 

input, inputting 

red, reddish 

format, formatting 

rob, robbing 

transfer, transferred 


■ U ,y> < j£~~u 

total, totaled 

travel, traveled 

y\ ^ *2>-bU iiUl UK!l cJ^SS IS} ( t pij ) 3JLUI sjipUll jJa^l _ o 

oUa ^JajuiJ 

JjU ^JaiLo Jp ^JUJ O j^jJI o j«j cJlSj c ^JaJb 


: SJWI J> US' 4 UiSJl 

refer, reference 

prefer, preference 

infer, inference 

* 


Js» jjLLo h l-5 j^>o jt 4 ^^Sl^ 4 jI J^3 a j-SCixIl obi _ ^ 

. (aspirated h) ^^iJl fjr 

Tjl-J j! t (silent h) h <-i^>«j W Jr* 311 Slit _ Y 

jkj (_sJJl o <_» c ‘visual’ ^ L5 jkj <^111 u >j js- U* <. ii i_» y>- 

: ‘M ili-Vl J US' c ‘one’ J> L5 


a historical review 
a hotel 

a human being 
a humble man 
a union 


■' — ■■ 
an hour 
an honor 
an onion 
an oyser 


. . ( JLa 


( is* jd J^\ : 


: jkj ) a HUD directive lilUS 

■5— — »jll jkj ) an H.U.D. directive j 


iSf; oUv^j^ll jjj>j J-i a ^ScxJl stil _ V 

^iUi jkJ Oj£j dll k jL> S (b, c, d, g, j, k, p, q, t, u, v, w, y, or z) i_ij ykl 

: aJbJl ilioVl ^ L5 c consonant sound ^SL» IS <_j J-\ 

a BLS compilation a GAO limitation 

a CIO finding a PHS project 

I-^j , 4 > . oLaa^Ij o i *44 » o jll an j^aJ I aI^I Ja-kIw _ I 

dJUS jk: d )_j5o dit k j-io t (a, e, f, h, i, 1, m, n, o, r, s, or x) i_sj yLl ^ 

: SJUJl ali^Vl ,y LS 4 vowel sound il cu IS <_s ^J-l 

an AEC report an NSC (en) proclamation 

an FCC (ef) rulig an RFC (ahr) loan 

dlls' ISj L» i _Jl& U*i jJl oIjj-jcJI JJ an j! 4 a j-ScsJl oljal JUjCc^I *_aijj _ o 

4 ( a 4a.—" ) ^jSL* tU _j-va jl 4 ( an 4a..... " ) il y»«X» Cj IS iA*Jl ,jkj 

: iJUl ili-Vl ,y US 


an U-year-old 
a onetime winner 
a III (third) group 


an VIII (eight) classification 
a VI- F (four) category 


\.Y 


a 4-h Club 



5 jLs>-l : i Jl j>J1 

Cal juhV^M 

-^3 <fc»iAzgxi oLwi^-l *L>ej& aJ lx! I ^Uli 

I L$jUxJ* ^ 4jjfiu>0 


4.L,n H 

te'jSJI ju U jfi £*U p~.l) 

4 3 lad 1 jl iljJdl 

Afghan 

Afghan(s) 

Afghanistan 

Albanian 

Albanian(s) 

Albania 

Algerian 

Algerian(s) 

Algeria 

Angolan 

Angolan(s) 

Angola 

Argentine 

Argentine(s) 

Argentina 

Australian 

Australian(s) 

Australia 

Austrian 

Austrian(s) 

Austria 

Bahamian 

Bahamian(s) 

Bahamas, The 

Bahraini 

Bahraini(s) 

Bahrain (State of) 

Bangladesh 

Bangladeshi(s) 

Bangladesh 

Barbadian 

Barbadian(s) 

Barbados 

Belgian 

Belgian(s) 

Belgium 

Beninese 

Beninese (singular, plural) 

Benin 

Bermudan 

Bermudan(s) 

Bermuda 

Bolivian 

Bolivian(s) 

Bolivia 

Botswana 

Motswana (singular), Bot- 
swana (plural). 

Botswana 

Brazilian 

Brazilian(s) 

Brazil 

Bruneian 

Bruneian(s) 

Brunei 

Bulgarian 

Bulgarian(s) 

Bulgaria 

Burmese 

Burman(s) 

Burma 

Burundi 

Burundian(s) 

Burundi 

Cameroonian 

Cameroonian(s) 

Cameroon 

Canadian 

Canadian(s) 

Canada 

Cape Verdean 

Cape Verdean(s) 

Cape Verde 

Central African 

Central African(s) 

Central African Republic 


Jl 




- 

Aakll jl Uj-UI 


Chadian 

Chilean 

Chinese 

Colombian 

Congolese or Congo 

Costa Rican 

Cuban 

Cypriot 

Danish 

Afar, lssa 

Dominican 

Dominican 

Ecuadorean 

Egyptian 

Salvadoran 

Equatorial Guinean 

Estonian 

Ethiopian 

Falkland Island 

Fijian 

Finnish 

French 

French Guiana 

French Polynesian 

Gabonese 

Gambian 

German 

Ghanaian 

Gibraltar 

Greek 


chadian(s) 

Chilean(s) 

Chinese (singular, plural) 
Colombian(s) 

Congolese (singular, plural) 
Costa Rican(s) 

Cuban(s) 

Cypriot(s) 

Dane(s) 

Afar(s), Issa(s) 
Dominican(s) 
Dominican(s) 
Ecuadorean(s) 

Egyptian(s) 

Salvadoran(s) 

Equatorial Guinean(s) 
Estonian(s) 

Ethiopian(s) 

Falkland Islander(s) 
Fijian(s) 

Finn(s) 

Frenchman (men) 

French Guianese (singular, plural) 
French Polynesian(s) 
Gabonese (singular, plural) 
Gambian(s) 

German(s) 

Ghanaian(s) 

Gibraltarian(s) 

Greek(s) 


Chad 

Chile 

China 

Colombia 

Congo 

Costa Rica 

Cuba 

Cyprus 

Denmark 

Djibouti 

Dominica 

Dominican Republic 

Ecuador 

Egypt 

El Salvador 

Equatorial Guinea 

Estonia 

Ethiopia 

Falkland Islands 

Fiji 

Finland 

France 

French Guiana 
French Polynesia 
Gabon 

Gambia, Republic of The 

Germany 

Ghana 

Gibraltar 

Greece 

— — 


3-JlS3| jL^- 1 : ^jyJLii i^lj^JI 


UyaJI 


Greenlandic 

Grenadian 

Guatemalan 

Guinea 

Guinean 

Guyanese 

Haitian 

Honduran 

Hong Kong 

Hungarian 

Icelandic 

Indian 

Indonesian 

Iranian 

Iraqi 

Irish 

Israeli 

Italian 

Ivorain 

Jamaican 

Japanese 

Jordanian 

Kampuchean 

Kenyan 

Cambodian or Khmer 

Korean 
Kuwaiti 
Lao or Laotian 


Oil k \Jri 


Greenlanders) 

Grenadian(s) 

Guatemalan(s) 

Guinean(s) 

Guinean(s) 

Guyanese (singular, plural) 
Haitian(s) 

Honduran(s) 

Hungarian(s) 

Icelander(s) 

Indian(s) 

Indonesian(s) 

Iranian(s) 

Iraqi(s) 

Irishman (men), Irish 
(collective, plural). 
Israeli(s) 

Italian(s) 

Ivorian(s) 

Jamaican(s) 

Japanese (singular, plural) 

Jordanian(s) 

Kampuchean(s) 

Kenyan(s) 

Cambodian(s) or Khmer 
(singular, plural). 
Korean(s) 

Kuwait(s) 

Lao or Laotian (singular), 
Laotians (plural). 


33h:ll jl iljjdl 


Greenland 

Grenada 

Guatemala 

Guinea 

Guinea-Bissau 

Guyana 

Haiti 

Honduras 

Hong Kong 

Hungary 

Iceland 

India 

Indonesia 

Iran 

Iraq 

Ireland 

Israel 

Italy 

Ivory Coast 

Jamaica 

Japan 

Jordan 

Kampuchea 

Kenya 

Khmer Republic 

Korea 

Kuwait 

Laos 


w 




■ - 

( l jw< jaJI ,ju U ^jtpj £<JU p—jl) 4 J alaJ k l j\ 5Jj jJI 


Latvian 

Latvian(s) 

Latvia 

Lebanese 

Lebanese (singular, plural) 

Lebanon 

Liberian 

Liberian(s) 

Liberia 

Libyan 

Libyan(s) 

Libya 

Liechtenstein 

Liechtensteiner(s) 

Liechtenstein 

Lithuanian 

Lithuanian(s) 

Lithuania 

Luxembourg 

Luxembourger(s) 

Luxembourg 

Macau 

Macanese (singular, plural). 

Macau 

Malagasy 

Malagasy (singular, plural). 

Madagascar 

Malawian 

Malawian(s) 

Malawi 

Malaysian 

Malaysian(s) 

Malaysia 

Maldivian 

Maldivian(s) 

Maldives 

Malian 

Malian(s) 

Mali 

Maltese 

Maltese (singular, plural) 

Malta 

Mauritanian 

Mauritanian(s) 

Mauritania 

Mauritian 

Mauri tian(s) 

Mauritius 

Mexican 

Mexcan(s) 

Mexico 

Monacan or Monegasque 

Monacan(s). Monegasque(s) 

Monaco 

Mongolian 

Mongolian(s) 

Mongolia 

Moroccan 

Moroccan(s) 

Morocco 

Mozambican 

Mozambican(s) 

Mozambique 

Nepalese 

Nepalese (singular, plural) 

Nepal 

Netherlands 

Netherlander(s) 

Netherlands 

Netherlands Antillean 

Netherlands Antillean(s) 

Netherlands Antilles 

New Caledonian 

New Caledonian(s) 

New Caledonia 

New Zealand 

New Zealander(s) 

New Zealand 

Nicaraguan 

Nicaraguan(s) 

Nicaragua 

Niger 

Nigerois (singuiar, plural) 

Niger 

Nigerian 

Nigerien (s) (singular, plural) 

Nigeria 

Norwegian 

Norwegian(s) 

Norway 


^y>w^al | i^Jl53l jL^-1 : 5j i_j|js>JI 


iUall 

(jwjSH ^ |»-J) L-fcM 

ttkll jl ilj-UI 

Omani 

Omani(s) 

Oman 

Pakistani 

Pakistani(s) 

Pakistan 

Panamanian 

Panamanian(s) 

Panama 

Papua New Guinean 

Papua New Guinean(s) 

Papua New Guinea 

Paraguayan 

Paraguayan(s) 

Paraguay 

Peruvian 

Peruvian(s) 

Peru 

Philippine 

Filipino(s) 

Philippines 

Polish 

Pole(s) 

Poland 

Portuguese 

Portuguese (singular, plural) 

Portugal 

Qatari 

Qatari(s) 

Qatar 

Romanian 

Romanian(s) 

Romania 

Rwandan 

Rwandan(s) 

Rwanda 

Sanmarinese 

Sanmarinese (singular, plural) 

San Marino 

Saudi Arabian or Saudi Saudi(s) 

Saudi Arabia 

Senegalese 

Senegalese (singular, plural) 

Senegal 

Seychelies 

Seychellois (singular, plural) 

Seychelles 

Sierra Leonean 

Sierra Leonean(s) 

Sierra Leone 

Singapore 

Singaporean(s) 

Singapore 

Solomon Islander 

Solomon Islander(s) 

Solomon Islands 

Somali 

Somali (singular, plural) 

Somalia 

South African 

South African(s) 

South Africa 

Spanish 

Spaniard(s) 

Spain 

Sri Lankan 

Sri Lankan(s) 

Sri Lanka 

Sudanese 

Sudanese (singular, plural) 

Sudan 

Surinamese 

Surinamer(s) 

Surinam 

Swazi 

Swazi (singular, plural) 

Swaziland 

Swedish 

Swede(s) 

Sweden 

Swiss 

Swiss (singular, plural) 

Switzerland 

Syrian 

Syrian(s) 

Syria 

Chinese 

Chinese (singular, plural) 

Taiwan 


\.v 




^•Ul £^*J| 



^ u Jfj ^J) i^JLl 

iakJli jl iljjJi 

Tanzanian 

Tanzanian(s) 

Tanzania 

Thai 

Thai (singular, plural) 

Thailand 

Togolese 

Togolese (singular, plural) 

Togo 

Trinidadian: Tobagar 

Trinidadian(s), Tobagan(s) 

Trindad and Tobago 

Tunisian 

Tunisian(s) 

Tunisia 

Turkish 

Turk(s) 

Turkey 

Ugandan 

Ugandan(s) 

Uganda 

Emirian 

Emirian(s) 

United Arab Emirates 

British 

Briton (s), British (coillective 

United Kingdom 


plural) 


American 

American(s) 

United States of America 

Upper Voltan 

Upper Voltan(s) 

Upper Volta 

Uruguayan 

Uruguayan(s) 

Uruguay 

Venezuelan 

Venezuelan(s) 

Venezuela 

Vietnamese 

Vietnamese (singular, plural) 

Vietnam 

Yemeni 

Yeminni (singular, plural) 

Yemen 

Zairian 

Zairian(s) 

Zaire 

Zambian 

Zambian(s) 

Zambia 

Zimbabwean 

Zimbabwean(s) 

Zimbabwe 




0^3 i£j>-\ S jAj . *L>«^Jl 

e-LLi?-! ^ *kjij 


jl t L« 4.^153 ^l>tA ^5 LLLiJl *A1 p a jj *Xwj <^uub-o ^j>cJCA * j^cJUi 

1>_-Jl5lll 4>“L>- J-Uj Jj Xe>\ j$ La-J _ ^SLij J . La ^1L>^1 


: <Jl ijl 

L s isLv’Jj iJ J o ^Jt f-U>w^ ^ I ^ 



■ frl^vgJll 0 J*t\\ 

,Lsrf.l t LjiUI . _ ... 

t LgJl es <jU<*L ^TL* 

(jj) ~w» O <— *j>«J 1 (_yJl frU.»*»V 1 


: iJldl e^fU-l 

albinos 

armadillos 

avocados 

banjos 

cantos 

cascos 

centos 

didos 

duodecimos 

dynamos 

escudos 

Eskimos 

falsettos 

gauchos 

ghettos 

gringos 

halos 

indigos 

infernos 

juntos 

kimonos 

lassos 

magnetos 

mementos 

merinos 

mestizos 

octavos 

octodecimos 

pianos 

piccolos 

pomelos 

provisos 

quartos 

salvos 

sextodecimos 

sextos 

sircoccos 

solos 

tangelos 

tobaccos 

twos 

tyros 

virtuosos 

zeros 


ib.'i / 1 J> US' ‘ I^-Uls j^Jcj IS ^ll oUJkvail £*J- _ Y 

: Ubll 







I < j ialgjl <^_L5vJl <1> LoJllP — 1 

ambassadors at large 

attorneys general 

i 

brothers-in-law 

chiefs of staff 

commanders in chief 

consuls general 

men-of-war 

postmasters general 

presidents - elect 

prisoners of war 

rights-of-way 

secretaries general 


' fC A <LoLgJl <uJKJl tl) UJLXP — > 

assistant attorneys general 

assistant chiefs of staff 

assistant surgeons general 

deputy chiefs of staff 


i o <uJL$3i o 

assistant attorneys 

assistant directors 

assistant professors 

deputy judges 

trade unions 

vice chairmen 


i <LoL& lilS tl ) ^hj — j 

Bulletins Nos 27 and 28 

women students 

(Bulletin No. 27 or 8 

men employees 

jJL J _ J>~ LowtXp — Y* 

: aJUI aJLjLoVi ^ U^* t Oj£> £-*^-1 oji * ^ 

comings-in 

goings-on 

Iisteners-in 

lookers-on 

makers-up 

passers-by 





£G£>wzJl f-WfcgJlj 3 iJKil jLsaM : ijjjJJl — 

^4^-1 0^5 4 Lo^ wJ * /3 A LflhX-.A — £ 

: 4Jlxll iliWl ^ U5 * U^-o 0 j~>- ^ I 4^1531 ^^Lp- o^So 

higher-ups 
tie-ins 


go-betweens 


run-ins 


U5 (i IgijlgJ ^1 s i-i ji - 1 ‘fuF »^9 <^1 £*-?- - 0 

: ( oUjUll 


five bucketfuls of the mixture ( cjI^o ) 

five buckets full of earth ( *V:> ) 

three cupfuls of flour ( oiy> J_^U d)L^i ) 
three cups full of coffee ( 3l2iw> ) 


4 oL»JLS\Jl 4. kw 3 k-3 jjo ^^9 c— *j L^J l Uj>o JlS _ *1 

I ( <uJ^ JS3 3 j^ll ) ^JLiLa 


addendum, addenda 
adieu, adieus 
agendum, agenda 
alga, algae 

alumnus, alumni (masc.); alumna, 
alumnae (fem.) 

antenna, entennas (antennae, zoology) 
appendix, appendixes 
aquarium, aquariums 
automaton, automatons 
axis, axes 

bandeau, bandeaux 
basis, bases 
— \\\ 


bateau, bateaux 
beau, beaus 
cactus, cactuses 
calix, calices 

chassis (singular and plural) 
cherub, cherubs 
cicatrix, cicatrices 
Co., Cos. 
coccus, cocci 
consortium, consortia 
corrigendum, corrigenda 
crisis, crises 
criterion, criteria 



curriculum, curriculums 

lens, lenses 

datum, data 

lira, lire 

desideratum, desiderata 

locus, loci 

dilettante, dilettanti 

madam, mesdames 

dogma, dogmas 

Marys 

ellipsis, ellipses 

matrix, matrices 

equilibrium, equilibriums (equilibria. 

maximum, maximums 

scientific) 

medium, mediums or media 

erratum, errata 

memorandum, memorandums 

executrix, executrices 

minimum, mini mums 

flambeau, flambeaus 

minutia, minutiae 

focus, focuses 

monsieur, messieurs 

folium, folia 

nucleus, nuclei 

forum, forums 

oasis, oases 

formula, formulas 

octopus, octopuses 

fungus, fungi 

opus, opera 

genius, geniuses 

parenthesis, parentheses 

genus, genera 

phenomenon, phenomena 

gladiolus (singular and plural) 

phylum, phyla 

helix, helices 

plateau, plateaus 

hypothesis, hypotheses 

podium, podiums 

index, indexes (indices, scientific) 

proces-verbal, proces-verbaux 

insigne, insignia 

radius, radii 

italic, italic 

radix, radixes 

Kansas City 

referendum, referendums 

lacuna, lacunae 

sanatorium, sanatoriums 

larva, larvae 

sanitarium, sanitariums 

larynx, larynxes 

septum, septa 


S\Y 



--.ii i jJLl UKII jL&^-l : 

sequela, sequelae 
seraph, seraphs 
seta, setae 
ski, skis 

stadium, stadiums 
stimulus, stimuli 
stratum, strata 
stylus, styluses 
syllabus, syllabuses 
symposium, symposia 
synopsis, synopses 


Syihl ii. ■ 

tableau, tableaus 

taxi, taxis 

terminus, termini 

testatrix, testatrices 

thesaurus, thesauri 

thesis, theses 

thorax, thoraxes 

vertebra, vertebras (vertebrae, zoology) 

virtuoso, virtuosos 

vortex, vortexes 


Lsoh>- ^xruj jiS 1 jl ^yt 6 j£zj ,^1 liJUu iS J.I ob>r 1 h ..ill ! 

0- i* ■—• ~i> o Jj_j . 4 JU-ljJl o U Kll A ycl\ {jE- c- A llsxj 

_jl <. ‘budbreak’ j <. ‘Whitefly’ Jib. oUJLkvail 

Jib. hyphen S_^s<aS it jJ> jl t ‘fruit set’ Jib. 

LwjI jjWii dU 0 I St ^JLlI . shelf-life’ 

. ‘on per-gram basis’ Ji* «, &v> £ y> j 

1 — hyphen 5 ^* . /a . a , 1 1 St^*iJi L^si SJ Ixii j 

: iSjA oUJikvail oNL- 

♦ Modifiers o_j jpx>» oUiS^ jiip j \ 

. h aX-fu cJ j-v? jil J-J o JZ ./iflJ 1 St j-JLJl _ t 


each split plot ^£3 j 4 split-plot design 


\\r 



vd*JI JLr-at 

it is winter hardy i j£5 j <. winter-hardy plant 

drench of 5 ml i a 5-ml drench 

every 12 hr ^S3 j i a 12-hr cycle 

iSy ‘ ‘Well’ 5J15 l^Jca y IS ^Ll Oli ya jil dJLlS ( _ 5 dx -~ J - <-j 

: t ‘to be’ juj tJ L>-Up a ^.^aall 5is jJJl lajli l^-s J 

it is a well-known fact 

the qualities of the cultivar are well-known 

li j 1 a >^gHj f ^ll d-jL>rlla*iigll — d l l 15 _ SiLp a jyP^ l 5b^— Ji & y — — 

; 1*5 ‘ 55 jiaJL a jt 5o*lP 

two-thirds majority 
two 1 0-cra pots 
a 4-min exposure 
5-year-old plant 

: JUxu-^1 5*iLlJl IS ). I alaJVl _ Y 

: ( Jd» ‘ JUjcLlaiVI 5«L£JI 5-5 _,ll f-U— •'Jl s j-. ^a' l 

stem rust control 
red kidney bean 
sweet potato 

( o jJbU UsUaJl ) H>Uall Lh5 -Xj 

. Sweetpotato sju»1j 5*155 5jj1^-)I\j 

: Adverbs <_* )A\ ) JU-I - 1“ 

c ‘ly’ i~S )\ {y ))i\ 5i>^Jl 

-\U 



I 4*J^lt jU>-t : AjjmiS\ l_jlj^Jt ■ ■■ 

: SU» »_j3y i ‘very’ ^jSM i«JS3l oJlS" _j! 

freshly harvested tomatoes 
very high frequency 

: Derivitives o>l2xJjJ _ l 

laj iJKJl jju>- prefix iSat Slat Jya.il S^-ya^ll it j-iJl _ ! 

OjJb - LgJUjOM .1 , 5 a! Ia[ j! i propoer noun jJU- ^1 J-—J slaMl oJla oils' 
^lkyzll y ( i S’ y^&\ ) vowels i_Ul t_* j jJ~\ y jJi ^liT ^ _ it yJl 

• v^i 

: o^So . . '^Ui 

i postharvest j i semiarid j i nonsignificant j <. midwinter j t preemergent 

. subsoil j t infrared j 

c anti-irritant j i pro-Americam j t micro-kjeldahl j i mid-March 

semi-independent j t pre-ice Age j 

Ha ./? f iSaLJl Slal/t Jy a:7 LoJCLp _ liUJiS" _ Sj_y 2 jill it j-iJt _ <_j 

• tS t *■ . « 

i _^Sl jt y^lS jvS^ Ujup j! t ‘non- winter-hardy’ j t ‘non-half-life’ 

. ‘ex-vice president’ : y US' 

t^Us>-l l^lApo^>l J_p ( 5 at lit iSalJl eta’ll I JL*j it ytJl lilidS _ 

‘re-strain’ i_^SL .. '^ui t < 5 y-l iUS^ atjd yadl 
. ‘unionized’ £• UiSHl -UbixHlI ‘un-ionized’ <. ‘restrain’ 



“ 

J'''* * JX? ^*V **^1 <5^Ul ob*SM J*a3 laJLLP it jJLil ^ 

. ( \ *\Ao Amer. Soc. Hort. Sci ( j& ) pre-Islamic 

LAS ^ JS* O^So v^LL^Jlj ^ jujlp ±>- y _ o 

* ‘ er ’ hi c^ 1 ^ J U-^ t 4_S> 

. makeup j <, layout j t calldown j <. holdup 

. maker-up j t layer-out j t caller-down j t holder-up 

‘highlight 9 JJU t ^ >■! Ubto Ji ^1 cAJ£Jl ^ _ -\ 

J> t_^' <>J ^1 high light H iljUb t SjjUl J^lidl ^ 

side line -j 5 jjU>» t tLldl ^xJl sideline Lillis’ j t ^ ^ 

iaSvS^ I^jUS^ ® ^*jLdJ ® y 4»<JiS jl>- _ V 

t run-on j c ruin-in : ^ U i I4J ityiJl JL*iJ ^ill * sjb-lj 

. tie-in j 

. . LgJo a^JlSj c ia jil cjI>tIL yzll ( *^p iliLo | j ^0 Jbjij 

. ( HA* )USDA£hJ 

^ w 

plwu OLaKSI (jlauul JaSjil j ^jJxaII 

j\ c jii ^ ^ 4 j^jl^^/i ojLasdi y 

oLJL^dl oJla 4V>li Lo^ij . US' iHj Jb ^ jt L^Sl^tA ^ y*y& 

ijjLj>-Nl s jJtdlj t \^Ao Amer. Soc. Hort. Sci. ^ )* l $A* «^»Ua5-%» ^ 
l \ ^AV ^UJ tiJUll aJUJkl y> jt*& (_g^LA-l _ a^JjA ^ I 

: ( ^ ^ 1 i Council of Biology Editors j 



— — . S^mII jLs^l : iLjjJJl t-JIjsfJl 

c^L-LaJI oVU- y circa ioiS'j approximately iJKl JjJlS' : about 

JUi about jV - JjJbJl jLi; yJl . at UL? Lg^J ot j yf-^l j c iLijJl ^p 

. JL»Jl>sI]| v-uyxll 

^jJU; jI lo SjLp 1 $j jju yJl ^>-jjdl jjJJu y* : Jib y*_c accuracy 

y j ycJl (^Ji 4 LLaiJ— I y j y*xl I (^Jll jjJLSJ yi £ iJLJirl-l y 

. precision ^JJk*** y US' 

jl y^ ^.w c .U p— *»IS" jt 4 yjj y*~c c JxiS' <l)T y5U-» : affect 

. iyJLl ilU-l 

. afterwards UJt£j l^JlJux^l : afterward 

. agendum Uy>j c lg^» J*Udl jl Ujbt yJl jyVl y*jc : agenda 

t air-condition iJLS* lg-i ^^-S^cd .1 cj j ^iaJl y : air-condition 

. ^IS' air conditioning j air conditioner ^ J5j 4 iUaS' air-conditioned j 
- S2I3 <U^aJlj yJU- y ( jt ) itjJtJl $ c)T 

. algal y> Lgi* 4^idl 4 a <, n\ \j 4 algae Uo y ® j 4 i^JU^cU yjuc : alga 

. alright <- r ^o*y : all right 

• ur*-^' (j=i ^ ^yrj : amino acid 

. AlPQPba 0 ~^r\ j»-xl <• ameba UojI t-oSj : amoeba 

between ^ds*i~S Lj i j£] jl jja\ 55^ti jjo iijUi! jcs> : among 

. -Jaii ijij^ Cni ^ jL2ll 0 j L»J£p 

. anerobic (^So^ : anaerobic 

t and ) l^-s ol ,j$Uj L^ >— ^iSo t _^Ji 5JLJ-I ot : and/ or 



— ■ — - — — ^^LJl lL^JI - —■ — — 

fV' ^ ^ J.I ^ dUi <ux*j U JSL ( or Ji c and ) j] ( or j 

• lj? jy^y t iwJbJl ZA^L ll oif- ^ jJL-Vt IJla 

. anaesthesia : anesthesia 

. apices j <. i~ab ij : apex 

is jJl ^ j*Sl i>-ji L 4153 j t about Ji* (j; >il ^Ju jb^t : approximately 

. U jUtA . sjb-l j iJtS : arcsin 

. now USL> Jjlx^J : at the present time 

. L^bJLS j bacilli Lao Jv> : bacillus 

. bacterial l^u iSzJLU ii^Jlj t bacterium Lao^I* : bacteria 

, baseline : base line 

. bases 1$*^- j 1 j ^L® : basis 

. ui \ XI s ! 5 jl^-I j US : bermudagrass 

j ^ol sjlp j La j^ol jjl c ^jj^jXiLa jj-u iJjLd^JJ .between 

a^JLSCJ I . SJlp-Ij 4Xo^>- ^ Lyw«»j>- La^SS 

<. between 5 and 10 SbUi i_cSCi • l£^ and £* ciUi^ 

. between 5 to 10 

. biologic ^ L^oIjl^x^I J-vaij : biological 
. Waring Blendor jSi j t : blender 

a^oJlp ^ja iL* jJtJl i j Ja>% , U-a L d? . break-up j t breakdown 


\U 



p.L>wgJ\j o ^**11 A^iSvJl : <L> yJUl L—Jljsjxjl ■. , n . ■— 

. j^S lJ j>^j : brussels sprout 

. Buchner funnel t-uSJ^ : Buchner funnel 

i 

. 5jl?-I j US l$J jS : budbreak 

. sjls-I j iUS* jS" ia^tAj : budline 
. buret tiiJ i? <_uSo : burette 
. sjlp-I j iJLS' L$J ^5" : bypass 

. it jJtJi : by-product 


. cacti Lgjc^ j t ^ yu> : cactus 

. Ja^-tAj : cancellation j i canceling j t canceled 

. can’t j\ can not j <. sjb-l j US l$J jS Jsl>-!Aj : cannot 

i j3\ iJb^Jl olu/Oh SjLib/l JU^ ^ : cantaloupe 

_ dlli Ijlp UJ _ l 4 l« j t cucumis melo var . cantalupensis ^LJl wJuaJl 
^ ^ <5 . ojjIaJI £ljj] jLiJ melon US 

. cantalupensis j t cantaloupe ^jUS 

UjS> Jw?Li? Up iJKJl oJLa : carefully 

. Jl^l J5 ^ i£jf- <1)1 ubcJl jj-oVl Ob! £ Lo 

. catalogue Laj! t_u£J : catalog 

. incited by _j _ i^bU i r ulL _ JjliU? : caused by 

. it jUJ I Jip-^Aj : clear-cut 

f 

f-tP lAjbtA . ijjb^ iSjb L$jb/ ^dT i—5 jJ>&j 1 JLo ; Clorox 



■ 11 . — ■ 

5.25 / sodium hypo- _j j\ t chlorine bleach Igj Jj LJK l! aJLa 

. chlorite solution 

. cocci j c ^ jAa : coccus 

. U-^j it ^ o jjb -t^-% : cold hardiness 

j\ ^ <uLidl to -j OjSCj t J-o : compare 

u-5tA^>-Nl jl <ul.tj.ll A>-jt J^vs»L1j plte-l wjJtgj with _j Lp-lva>» jl t Cj-ty^ 

• 1 , < HS ^ 

j l jl a o^j*> i comprise 

. (12 issues comprise the volume : Uj£j f j*j c 

various concentra- _> ol ^xll ^ <e - : concentration 

. varying concentrations _i ,j~Jj <■ tions 

JLixs continuous 14 t *-ASy <L)j:> J? jlj^x^M : continual 

. twi5 Jj (l)j^ — ol^ll ^ jl — oUjll ^ jl^aJL^Nl 

. : controlling j <. controlled 

l l e - j -/^l l l a x /o j ^3 (jb A>*X**aJ^ 4 it OlxdS^ * cool-white 

. J Ni ^Ul IJL* : correlated 

. related iU5 <u^ ^J^x~xi cd jJodl ^ ^ 1 — Ul 

it ydl ^^r-j : co-worker 

. criteria l <• ^ yt : criterion 


j\ itjJdl . cross reaction U\ t :cross-react 

* 



0 4-jKM I : 

JP d JjsJ 4 j! .yb-Jl jt l5jM 1 ui^Jl J-i : cultivar 

. botanical variety 

. curricula c i ji-« : curriculum 

many : Jt* ) many L$jL data Jl <Jupj c ^SUj . datum bo ji«j <. : data 

. little j\ t much-, j j« M i few j! t ( data 

. 5t yJl 5 ^>-j Jas-^Aj 4 : dark-field 

, f yl ^^1 jj jilf jj ^ j . darkroom 

. sop-Ij iU5 p dp : daylight j <■ daylenth 

. sjb-l j UJS l$J p Jas-^ : decisionmaking 

. Us '.* p p i±> jjJl : deep-seated j <. deep-rooted 

. desoxy : deoxy 

. UjUtft ias-^ : desiccate 

. although UlS p (Jjli-j : despite the fact that 

Jlii ‘ L^li ^-Ull LLp Juir (_/!! measure UAS ^e- c— J : determine 

. ‘measurements determined were...’ : 

. SJb-l j ids L$j p : diebak 

. UjbM ol^lj 4 j^jIjJ 1 olwtJl JS jjp j—dJ disc ^ »Jusj '• disk 

US' <. slj^SaJl JiUx j U^l >- j i Uddl JiUi J\ l^j A^al j : dissertation 

. SiUl lhL.1 jJlU P^ldji J jb; 4 d Pi _ UU- _ j 


UN 


. il» jdJl ijsrj iap-'Ajj 1 pi j p—l : doube-cross 





4^15C]1 j-p i^lva^u^/j j~£ cJ_po LiJ j)}\ IxJKJl Jar>-% : Douglas fir 

. it j£> A-JliJl 

j\ Lr^ IS1 \l l ^ud5i!l ^ it y'i : dry weight 

. ‘the dry-weight samples’ : Ji« t ^.f ^>1 

the reduction in’ JU tJ . because of J JjJlS _ LsUi? _ :due to 

. ‘yield fell due to’ j t ‘yield was due to 

. because kJS L^» : due to the fact that 

each of : L>J> t ^ jA\ i*^ JL>-tj subject S o-aJL>t^l ISl : each 

l$Jli ^ j-s^ ^ iivaS' ISl Ut . ‘the plants was sprayed 

\ ^ UkS C £*^1 Jjudl 

‘Tomato, pepper, and eggplant, each are solanaceous vegetables’ 

. i jS .aip j^S o^5*xj iJ-j i Earth 

Jj*_a£T t J jt jl ^ : effect 

d)U . . ‘either... or’ _j z* yu* Jajj julp : either... or 

pLo-^'i/l i — *y j)l ) i^OuAj >c JL^Al 

lid aJLo^-1 ( y L^Aa *«.ji Lo-p ( comma ) or — ** 

. SJLs-l j aJuj>- either 

. embryos Lfvc >- j t :> yu> : embryo 

. sjb-l j ±JS : endpoint 

insure ys> ^ j t Oj+oj jt J^d j\ o^H : ensure 


• u»Ji 



■ - — 3> U&\ t^jlj^Ji - ■ — " 

. envelope : L*1 t J^iS' : envelop 

. UjUj* «. ^ ^j'Vi ^LJLSCJl Uj : Erlenmeyer flask 

JLp Ujujl^ J^Jl ^ ^ (( ctoJbM fjJ>y> * ^ ^ : estimated 

2L-U1I aaU\ jl il'b/jtll a*JLS3I l wXj^Ij jl <u-^ ^L-l 

I Jl2j ot? $ 1 g * u_J ^ll 4d.,<gll I j-iL* ^■■ - ,, j 

‘Leaf area was estimated from leaf weight’ 

. equilibria L ^-*-^>-j t jl* : equilibrium 

. j\~/s cJs y > ^ i Lo.gA* I-X-j (. . far red 

JLp L » j t t3j3iil oljLi^M ^^Lp 4-<JL^ll oLa ^1 j^ a s ^J . 1 .feel 

. L jua>- <..Llg:S ^Jl ol jLx^-Vl t j-a LgjdS^Li 

l g j t La jlp 1 pLJj^fl j\ 4^_l^ll o A a .fewer 

t lesser j <, less : oLJiS3l ^1 ^ LJlSsJl o La ^1 o jLL . more a^LS* 

. smaller j t lower j 

oj>Li bol t ^-b j>*-{ Llj aj jL^ Lff jU. * Fiberglas 

. pUc^Jl J> i i=-% . glass fiber j\ fiberglass jU\ 

. end US 1$j Ja : :..,7 : finalize 

LJIS3I jL>- ^Lj . ^JL^l ^Jijdl l^IapL^ JiLJ suffex ^ : -fold 

t iL> jJj c aa>-^AJI Lpj j ( aJIL-I oLa ^ i^LApL^all ^ ap ) root 

. 2-fold j c 12-fold Ji- 

t twelvefold j! t twelve-fold Ji* ^ 4i^-^Ul a La jjU^ j 

t aIj^ twofold Sj^Jl ,^53 j . 2 fold j\ t two-fold jt t 12 fold /\ 

* u^i t>° c ji -^ <- 5 ^' c? 



" 

‘ a 5-fold increase i—oSU S 4 j J^*LS ,j~Jj t Ja2i iip-^ji . i- ^- t j 

• ‘increased 5-fold’ j 

• drri <■ ^jMl UJ53I IjLj : Fraser fir 

j' j*\ '~Hy> (_** U». t -U-->l IS[ Nl ^~uJS3l ^ it j_i jiN : fresh weight 

. ‘the fresh-weight sample’ : Jt« i _^>-T ^ 

i>*.J . ( from 5 to 8 Ji* ) SjLi^ll jup to l$jt« : from 

. ( from 5-8 : Jju ) ^-dl ^ j -Up to OjJb tt=L| 

-Up- jl yr j»Jp £• i j>Jlc- J. ya jj : latter j t former 

• <_*» Ck*^ lkts^ J 0i_^ b* 

. formulas L^^-j t ;> y* : formula 

. free of : free from 

. yi it _ r iJl i y>-j Jks-'bt : freeze-dry 

£_jJl jUj y j&\ j! -ip-l jl IS a jill iijvf y UJKll : fruit 

£*Jrl iLv» y IfSJj . ‘Ten apple fruit were...’ : y US «, ju?-| jJl 

: y US’ l -A»-lj y jiS t jUj ajLi^ll! -UP 

‘Lemon and orange are citrus fruits’ 

. y~JS U*J jS Jas-% : fruit set 

i j\ j- j>\ i ijjju £ Ha vail lij ’ilj^ F Jl JLuj it jJm Ju>- jj*l/ ^ F test 

. ‘F-test results’ t, L» 

i fungal y* Ml y i.S-.t.U ii-^dlj <. fungi i * y° : fungus 

. fungous j\ 



- - ■ 5 : 4jjilll k >\ ^>«J 1 — 

1 J£J!J o-^bU aJlsU ^jjp^j t _^-5 iJKlI Tjl5 : Fusarium 

lil L>t . l j~^-\ IJa < _ s xJl oLjIiaJI l ya Ji>-ljJ ^ Ip j ^^.1 ^yi \*j>- jl i L j~^~ 
_ fusarium wilt tSjijj-ill ^UJl Ji» _ ^1 ^ * 3 ^ 

. C 5jjb> tijjX j t t -*j Sx i IJlj ^Ls ) *Uilp 4^15" 5jtS^ 

^1 l^s ^dl iULJ .1 dJ*ifU-l ^ 1 p ojLJl qJpUJI j-!*" j 

. gage^-J e-Uu^Jl Ot : gauge 

. gelatine : gelatin 

. genera j 4 * ja» : genus 

. soa-t j itJS I 4 J jS Jap-tAj : germplasm 

f j~zJ r \ j»~»l L»t 4 gladioluses jT 4 gladioli j 4 a yu> : gladiolous 

. Gladiolus 

. glycerol ‘UifT 1 }*J>J>j : glycerin 

• f>r j 4 olip : gram-positive j 4 gram-negative 

■ jz? 4*l53l pJj 4 : Gram stain 

. ( lSjL ^ 5l Ojill ) grey SJKJ ^jAl I *U^Jl :gray 

jl 4 jt 4 A^sJl ^ SiLjjl ZjLiVl aip i«JlS3l : greater 

greater <c«JS 6 j12j . lesser iU-lS” 1 g .. K .c, j t 

. larger 4 more j 4 higher oUKil 

. s J p-1 j t<j£ l$J j5> Jaa-^L : groundwater 

1 — (“^ 1 h*-* t\yj> l j-JL»J-S3l ( ^_j 5l> J j >- ji ; half-life 

• ( -j^ &ji jji 4 -^Sjj 4 half lives ^ £*J-I j ■ L» j>\ jt 



—■■■■■ — uL>*JI 

flil y* l _ s oJ.I OlS' lil Ml cjMU-I jy kept i«JSo J.u^J : held 

• -*s^ i_s* Ls^' 

j\ t V^-l ‘ 'jJl <y S^>L. jJl ^J\ z jLi^/l jsx- ioJKJl : higher 

4a_LS^ 0 jlSj . lower L c ■ l j 1 jt c ^Ull jT . v_^-yJl 

. larger j <. more j i greater oULS - oUIjJ^wL higher 

. horticulturalist <JS Igj Jjlx^jM : horticulturist 

. hydrolyses j i :> ju> ^l : hydrolysis 

hypothesize y> ly» jiiil JjuiJl j 1 hypotheses L ^-^- j t j yu> : hypothesis 

. hypothecate ^,-J j 

-ic iito-bUl ot ye jJIjj • oltf -.igll y Oliitp-M : -ical j 1 -ic 

‘economic botany’ : Ji» ‘ iik^ OLw *LwJM iIjIi!Ujcu- 5 Ji U^Jl Ml iLvaill 

#* 

. ‘economical process’ : JjbU 

tjjLdj ^jhlJb ^jla.b jt l i imply 

. infer LJS 

. Jl 5jU)fl JC* caused by £JK J JjJlS’ : incited by 

a. ...: l b indexes j <. ol^LlU 4 ™JIj indices >-j t : index 

. J~S jJjM I iJ£Jl U; : India ink 

OjLSj . jl 4 j jl 4 J J, ~ .~i ‘^1531 • infer 

. imply 

SJb-lj ids' LgJ J ia^-% : infrared 
. start j\ begin L# ol ' initiate 



£c^>waJl o 


. to bJS 1$j : in order to 

. inocula j t j jjL* : inoculum 

\J< o>Ll£Jl ^ ihU ci ju; pi : in situ 

• ^ 


. ensure bJS oUU>*iw.L jjlSJ . ( _ 5 x*j: U53l : i 


insure 


i°JipxX_il cAJlsOl ^ IfJ j£l ilsU lJ i_j5j jl*; : in vitro 

• «> 

iaOi^J.1 oLiSGl ^ c^*c~^t IfJ _*£) 4Jbl» i_i j x*j : in vivo 

• J ^ 

. we suggest jt t I suggest SjLp L$j : it is suggested that 

l ^ j\ ^ : larger 

t greater : oLKlI c^LIjl^^L larger <JS OjUj . smaller kJS 

. more j t higher j 

* collective noun u -*uJ r l I J} SjLi^l : less 

less UL? OjUaj . more c 2iL«Ilj cJjJl Ji* 

. smaller j <. lower j i lesser j t fewer : luLJKJI oLIjl^^L 

j\ C jl C 

oLalJb*^L lesser i*J5 0jl2J . greater LdS’ 1 $ ...£g j t aj^jJ.1 

. smaller j i lower j <. fewer j t less : cu>UKJl 

^ ^ i ■ * i ^l^ll ,'^jj l c j lai • — like 

: SJhJl oMU-l ^ 


i<JL£ll : lesser 


. shell-like : ^ US' <■ 11 -j If JL-J ^1 UJS3I ( _ s fTj Ujip _ \ 



. pleuropneumonia-like : ^ US’ 4 l^S^J ^1 UK1I o U jlip _ Y 

. June-like Ji. <. proper ^1 ^1 L*JKJl o j& Lojac- _ Y* 

: ^5* US’ t hyphen lj JLp ^1 iUiCil ^ Uju*> _ t 

. half-ape-like 

. j~S <_Sj>o i*JLOl TjujV : lima bean 

_jl t _jT t ^ ^yaixJl SjLi)/l <*iS3l : lower 

ciUlh^viMtl ojUj . higher 4^1? L t <J ^ t t 4 j>-^jJlI! 

. smaller j t lesser j <. less j t fewer : oUJSJl lower iU5 


. order of magnitude s jLc ^-1 j : magnitude 
. j~S t_s (Jj^l iJ53l tjLJ : Mason jar 
. matrices L$jw >- j <. Zjk* : matrix 


.1 Ul i Va.,rt<, maximal a, 


. maxima ^JL| 


j! ^LoJJ jL^j • jLiNl ui 5 ^ <*iS3l fJLixS—J : measured 

. recorded j <. determined oLJsOl oUU>«^b 0jl2j ■ 


<LAa^/ 2 J _ ULs-t - mediums ^ X^TamJ US' media «. ^ y* : medium 

^ u: o jUj . ^Jui j ^SU l US' 4 I ^iS s s jj^ : microphotograph 

. photomicrograph i*iS 

. I4J SJb-t ^ Uis 1*5 jS : midpoint 

^i-l ^„| Ul c LUaS minimal illUS . 2 yu> ^>.1 : minimum 

. minima 


\YA 



. i-uill \ • • • <y J-? 'jdl :molal 

. J yUll ja yj ULU ^ Oj^JU yS yi\ j^G : molar 

. mould hJS Lfj ■> ji* ^»l : mold 

yL* Ujlp yJl oIjl^II j] ^Ijlp^I <y Sj>L»jJl j^s ioiS' :more 

ol sLJlI j y*jJl Ji* c 4 jow>ri 1 | c->L^$ 3 l ^y SiLjJl y 4 ( fewer <LkJif ^ ) 

J — S' ol — more <-J£ 6jLs; . ( less 4_JL? I g...Cp j ) 

. larger j c greater j <. higher : ^ <> 

4 ^JuJl *jbS 3 i y L^olJu^vl j {j -jCj 5 jLp : needless to say 

. Laa^jj o yTi (j;yj olS* U Jd? cJL^-ft»J jL*J-l ^y j 

'jili d\ . ‘either... or’ jlpI^S diUJ : neither... nor 

. or Lr J j t nor iUS' neither £□ 

. l$Jj yJl oUi 53 l pJa^uc _ s L a - aJj^I oJla ! non 

. non Egyptian : Ji* * ifcJtil oUJKJlj proper Jl p-Lw/^I dUi y 

few jt (. many jl i several £*iS* ^clL^all IJl^j : number of 

. 5JUJ 

. ^- 5 “ \ag')Ij 4 i>jl£ aS'jL- LjKlI oJla JbC? jJ : nylon 

. oases j 4 :> yU : oasis 

• ilkdl ( yyyll ) ^ljL^j>-Vl £* j>JL>r ...7^ : o’clock 

JS' y y &jLi\ j>yj : offshore j 4 offshoot j 4 off-color 

. iJU- 


* j J~£ll y y Li* c : one-half 

. . . . two-thirds j 4 one-third : JJU 



“ * — * — — — 

. ojlalfl J-«Uj ^J| : order of magnitude 

. optimal u -& L^i 4 optima j c i ^Lo : optimum 

slow release^® I Ul c ijli 4jjI^ 45jL : Osmocote 

. controlled-release fertilizer j\ 4 fertilizer 

. over-all u #3 4i^aJl Ul 4 i 4 : overall 

lij. Ut . c~Jl iij Si peat iJLS' : peat 

sphagnum J\ 4 moss peat j\ 4 peatmoss : Ji* * ^s/l ^ *jX^* 

. ( 4-<J5' peatmoss ol ) ^Jl . . . reed-sedge peat j\ 4 peat 

. Vb L^jcc : peat-lite 

% J->d***j . JL>- jT t Li^»u j\ t ^-IS* SJL>-I j hJS : percent 

-«up I jm 1 J 5 * ^y» l Jj> SJVjJJ L? sjl>-Ij i+SS : percentage 

percentage j 4 percent error L . <A^aS ^ j 4 

. tk>- percentage error j 4 of error 

. petri plate diliSj 4 j~S vJ IJ l;N olxUaii* atuK : petri dish 

. phenomena L^p - j 4 i yu* : phenomenon 

Aj'yjdJ jlS j 4 phosphorus jji— jiJl j^s> kJS : phosphorous 

J> J^ni\ jilSi ^ JSt V jjLm yS\ J^~s> jilSi bj£i (Sjy^y <-^y> lS< ^ 

. liLj jjUiijiJl 

i IL^S Ji US' t ^15 iJl£Jl jyu * jiil j^s- : phosphorus 

. phosphorus fertilizer Ji* 

. iL» yJl lg-i SJb-l j i*K : photocopy 



— — ^^aJl S : ijyJJi ■ — — — 

^ dj\ju . ^>Jil CS* *k£dU hj-^ : photomicrograph 

. microphotograph iJiS 

. phyla j t i jl* : phylum 

. pipet dJJAS* f j^-i ■ pipette 

synthetic ^UJl Ul t 4 jjL^ aS'jU : Plexiglas 

. pUh^JI . plexiglass j\ t glass 

. policymaker dJUAS j <. sjl ^-1 j iUS' t*J ^ : policymaking 

* 

. sjp-I j UiS I 4 I jZ : postharvest 

. sje^l j UJS : poststorage 

. SJb-l j UAS I 4 J jS ias-^j : posttreatment 
U yi Ij5j SJlsUl jlL ji Mj <■ s (*^1 11 : precision 

^jA J y>rjl (Jjl ( j~Jj 4 oU*5\i>-*yi IjJ-lSj - diliS' — Jmj t <uiSvil 

. accuracy ^ US' tk=J-l 

. before UiSL : prior to 

IjlS < jS\ 4 Protozoa US' j 4 protozoon c i Ju> : protozoa 

. protozoan UUl 4 iLyJJ ^IS j~S 

. heat-resistant glassware JU J-b'j i ^ jyu Iju LjUi iSjlil ^1 : Pyrex 

<u£Jj t unique OjSCj Jti . . : quite 

. quite unique Uj^o^ 

. autoradiograph cJ Ja>-% : radioautograph 

. radii L g-*^r j t ^ : radius 



— — - 

rather t interesting cJ^Jl 0»& Hui ‘ l*.Uic*.l : rat her 

. interesting 

°j4r^ ^Id^LyuL ^cjLuJI £*>- i*-L£j| ; recorded 

urW® J^p eijL^ t I^pU, jl oL-Ull 

r la^L S^KlI 6jli . ( £j| . . . J t jikiVlj c Sjl >1 

♦ measured j t determined 

^ iiU J T 1 >* : v« - • U1 i SJjUil i*K!l jui : relatively 

? iijUll 

l^o it ^aJi U^Uj t { y^uis U^j5 Ja^-% : root zone 

. root-zone temperature Ji» * U jl ^ 

• 5 I : St Augustinegrass 

■ caUeid.1 ^ £ji! _ Llj _ i>jt£ 55 jULt : Saran 

ja>j ) Saran Cloth j t, ( £*51 ^aJ| ^ ^ jjbj ) Saran Wrap Ji* 

* ^ ^ dJ a d I f JL>c-*r.. . .j 

. sa^lj i*i5 IgJ jS ix>-% : seedcoat 

• lajJ^>- _ LJU- _ 2juj£ iolSCll ^Ijl^LuuI : separate 

. sera L j <. * ju : serum 

. it jJii\ sa>-l j hd£ l$J jS Ja^% : shadecloth 

. it jJii\ U-foi j*J jbxJLS' : shelf life 

. it Ji t$J SJb-l j i*i5 ^5 : sidedressing 

iaLs * 2 j> "^ I ^L*xj L* ^JLp ^ Uayai l ^>la>cXuui ^ya 3 o>gj * significant 

■ major j! <. distinctive ji t important l5 i*j: _ ^ ^ * JaJii 



jL^-l : *_-jIj^*J1 ■■■■ * ■ — ■■■■■ ■ 

c ^ jl iLo^ll ^ ojLi^/l : smaller 

: vuUKJl smaller i_J£ cjLLUcl^I o jto . larger i_JS l 

. lower j c lesser j t lessj t fewer 

) cowpea US l$_U J^kij t ( Lj^UI ) SJLs-l j I*K : southempea 
SjLiVl j-s- J jSv> southempea 5*lS' <. ( j~S IxsN o.As-1 j 

. Ljjlll & ( 0UJ>1 iW*^ £>jJ Jb ) *i ijSUl oM 1 J! 

. Jl» yJl Lfe» SJb-l j JuiS" : stepwise 

jJLJ jU:....U ja Student ON t j-jS" : Student’s r test 

. W.S. Gossett 

. plastic foam Jl ^ - jU ^ j~, Tju - hjj- iS’jU. I : Styrofoam 

. cjLJS' L^JuU j prefix 3J j^\ £b-}Ul s Ju ^ it j-i ( ^> jJ'i/ : sub 

. after iUS” Lg-> J-A-L—j : subsequent to 
. sulphur ^y> *)Iju l^.lJi^.1 J-siij : sulfur 
. syllabi j <■ a y^> : syllabus 

uy y'i j t jU i -* js*o ^ _j\ll i*JL£ll Uj : Tobasco pepper 

• a~i*J 

. tap water _; <. SJb-l j UlS - l^J jS : taproot 

. taxa j <. ^ jjL • : taxon 

. end iJLSo : terminate 

£-/J j i restrictive clause iU>- ^jili CjC _J : that 

. aL,oUj iLjf-l ^ l^JL that US c$t * Tjl»T bJUj comma *U>\i 

. which iUS' tiJLli d jli. 



vUJI J&J 

*_i UyV . . I JJj ‘ 4 jjU£ U^ Jic UK3l o JL a jbu jJ : thermos 

• 

o_>Laj . 4~&_oKl a>-j^ <J J i^~*- ' ' |> jLoj 5JU*j i thesis 

. dissertation UK 

US c 0 ^^ / c — tl i ^ *AJ oj^i^ t ^. ' u i^ 4^»d^3l b*ia • this 

. ‘this interaction’ j i ‘this increase’ ^ 

. ‘virus titer’ ^ US' <. yS : titer 

> 

. towards UK Igj Jju—j’i/ : toward 

. tryptophane c~-J : tryptophan 

. 3j a Lajuu jlp- jj 'il j t SlsU J t S t — Jl • ^ tast 

. sa^l j UK IgJ jS : turfgrass 

. U. jJ, 1 g-_. j~*K U g - jS JK-Mj : turnover-number 

US I yL- ^1 UKJl - Uu _ a»jJi prefix SJj! : ultra 

. ultrasound j i ultraviolet Js 

. non affected ^ SfJu : unaffected 

^ aIp yull *j=rjj ■ U shape U^-j t iU=> : U-shaped 

- ur 11 ^- 1 J oap 
. use ^uiSo : utilize 

( ^ s> . Mi variety UK . cultivar UK M-Vi (*Kc-J : variety 

. U-Ull KU^l Jl 


. vertebrae c '• vertebra 



_____ i jLi>-l : *jyii\ 

— „K ,li biS ]x3 . ( en dash ) en il> jS y : vesicular-arbuscular 

. jl y S’ ^ LwfcjS'j t\=r bl, jA 

. 5 Jb-lj i*!? LgJ ias-% : wastwater 

LJi? L$J jS ii^-% : wavelength 

. whether US I 4 L. ’Vjb : whether or not 

<, non restrictive U^j jt bJ jS SL^>- •u-iJ ( _ yr - j ’■ which 

nonrestrictive _ll JL*j ^ jA iJLoli \^>S <. comma <L^»U 1 $Lj L*ib 

. that US fU^-L jjU; . L$J fJJaj" ,^1 clause 

. ias-\ j US jS 1 : weekday 

, j a^JlS" L^j i wildlife 

. iulS" l$J jS - iap-* 5 b : winterhardiness 

ji y 1 «_ 4 j yu ^y b| Vj 4 b jS i» 0 . winter hardy 

. ‘winter-hardy plant’ : US’ ‘ yA 

. JjuiS - iJKJl ^ Lu IaJJ- j*— I : Xerox 

. J JJaS" j _ JjuiJl Ut . X-ray photograph J JjJ-S' JJL : X ray 

. t^VLLl ^y «uJlp ^ U ^JtJl *y>-j ia>-^L .X-ray L_$i _ UA\ 




Jllyljai/I 


UiUbaM; il ji) : ajjiUI uuljaJf 

l Punctuations oljit oLlj a old! aSjJI sUl j* ol £s j-* 

pJLJl ^Juj c Ipj yi* iJu>cJl ^Ixll jLXi>-lj 

(JLo^cL-ui Oj& jl j^xU L*>iljL« j] IjjAJ U-U* <*i*p*Jl Oj£±)l 

|>Ap v -*■ i ^ Ul> JlSLJl oUVl ^ L .**«X 4 A j j j i ie p 

j*-~3 ^ll| ^jA jliS'^/l 0 L 3 . . liiJl £jA ( J^ 

Cj* jr$ - *<5jUJl ^ I y>y^ J-^io 

JS 

o^LpL oljjil j>|jb>elwj| ^ y*S> ^jA J5 — dLs»-^l 

. jl ^^3 I AP*Llv3» 

^^3 L^olJ^n^l ^Xc-I jij ^3 j^Jl olj^l (wiJLx>cja J_v<swj| IJLa ^^3 ^ jJiJlj (JjLjjj 

<. ^ \M U.S.D.A. j t ^ *\VA Concil of Biology Editors ^ p ) 

JLoly ^Js- uiUi pbJt <■ ( \<{Ao Amer. Soc. Hort. Sci. j 

. pLmj dJULi c Au^*Ji a*JU| ^ iLUil j*-J ^x!l cjI 

ot ld_ft ^3 _ A-l^P v,.*.«,<al L—JlS3l l » <,<^2 Ol ( _ s xil S JLpUjJI j| 

t <jjJ ^jlxll £-y*>j y A-ij olj t opI ^ aJl ^^JLp ^xll CjIj^I JLpL*J 

i—dlJjbVl dLL ^»J (1) Li $ l$-*3 aJj>- ej y*2-{ 4-J} < JlS3l 

iL-aliil 

. sj>-Ij 4iL^» _ LkjI^ — LgJj ajU Comma (*) aj i Aju^Lill 



- J — — 

i aJUI o>^!bLl aJLs^UJI 

o\ ; * £ l j\ t CL>\ jL*Jl j\ t lIjLo-LSCJI f ya _ aLu^j <JuJL- uIjIj _^S0» ^ 

: Jifl ‘ i^aLaJI JjJ- JjLJI <■ jSSt jl *lj >4 aJ^Aj y* o jSs* - J— *-=M 

UJ j . ‘tomato, pepper, or eggplant’ j t ‘tomato, pepper, and eggplant’ 
l and AoJS J-3 aL^LDI — kjLi olS^ L> *J^>- l5^ — ■ * Crz?* j A 

. a la ■,,.... ] ! cjIjL*J| jl u^UkdSsJl J^^ko y i JbA-i ^dl or jl 

: JjL° 3 Ja~Jl Jl y J-^l y - ll ^ aJUu *J\ y>j 

- a, b, and c. 

- neither snow, rain, nor heat. 

- 2 days, 3 hours, and 4 minutes. 

l$ j ^ ^ ±£. semicolon it jidl aL^UJI 
it j-id.1 iL^UJl • AJU-h otiL/sli 

. a^a y LlJt^-l y^JCj Ojj) t aL*J**JJ 

^jbL| yi\ ( or jt ) and US oT JJ - fUil I A* ^ 

^1 and iJKJ aLjl, ci~J JJ ^J\ iiui-l J ^Vl ^>il 

. I45 jJb>- j^Sij plk^Vi y dlli 4 ^Vl jJl LijJaUl JJ l^w»J 

iL^Lill j! <. ik™Ji J^^Ul J I ioA-l JJ iL^Ull wJLj 
|Jl& y i^jdl SJb&UJi dj|jt Jjj A*? J.I J-*^ — Jl tlijJ-i Jr 3 itjidl 

jl ) iL^Lil! J yj L^LliJ SJLp _ (1) jiJl lijh ^ - oUiJl 

and US JJ l +U>j y* UU- ^LJI oUVl t J t ( Atj^l iUalill 

f l t ik^, cJl5t p\j^ c i^lJ^Ml J^^L- ^ 1 ( or jl ) 

• y 5 

^Jl cjU ^ sai J^i IJL 3 -I o_^- UJ^ U 

- — NVA 



.. .. p—i yJi — — - — ■ — .... 

) jAJl ... ii) j t i) jl t £«Jl ... b) j t a) cjIj^Ij 4. L . J .w L 1 

. ( Up ol 

ZJLJLJl oUjSCa o j£Lo JS ^_v^j UUi 1 J.5.*.> ^iS*Vl U-i 

. 1$J U»L>- U9j o jJa3 ^9 

t therefore : Ji*) conjunctive adverbs Jaj^JI j lJJa*J1 oUK - Y 

t however j i still j c consequently j <. nevertheless j t morever j t thus j 

on the j i in fact : JU ) c^ljUJl Jt (^Jl . . . accordingly j 

4 ^SUJl 4 jjI lkU>l j Jix LgjV * ( £jl . . . in turn j t contrary 

. £jj> jll u ~Ju J j>- (J y>-\ o ^J\ p-^jUJI 

l and ; JJU [ 4 -Jajlj 4 — «JL5o l ^j- ^1 *&+* ^ ^piJc^o <J — - Y* 

. nor j c or j 4 neither j c either j 4 but j 

t although j 1 if : Ji*. ) 5kil j U1& US _ 4 JI *J jl <L^>- - £ 

. L$JL Up - ( £Jl . . . because j 4 while j 4 where j 4 when j 4 since j 

■ ^ US 4 *U 3 ^}j£ (S*-^L? 4 L^-d-J (^dJl £j-V^ ^ll ^U^- <U£ J >^d l _ 0 

Beset by the enemy, they retreated 

. . . consequently j 4 therefore j 4 however Ji* CAULS' J^aiJ _ 1 

! ^9 US' 4 4JU^-I ^9 L&JLkj_ 9 1 g l <3 Up 

‘It is considered, however, that...’ 

./3t1 L& j^Ju 4 jJUil ^9 d^ZAa »^JLou*Sf 1 iJlgJ 4jllS3l 

: JbJl ^>JI Jp 


‘However, it is considered that...’ 



~ - 

iUs- ijlJj ^ e-L^Jl Ui.! j-lJl ^ jy^ii US' 

S_iLJl iLwi-l *l$JJ ( ^jCj Jj i SUtfLi; le-yU 5iLJi tuUJlSCJl 5 JbJb>- 

« . . *^AiLo-S . A 1 3j2a> 

♦ “ * 

‘...; consequently, it is concluded ... 9 
: JUJl y>d\ t _^lp l^J 4JUI iUi-l ixj c <LaXj ^jSM aJLJLi 
‘Consequently, it is concluded...’. 

( nondefining j\ 4 nonrestrictive ) SiJbJd J^L-I aLst j J^aAJ _ V 

aJ^I oUjLt* j^LJo uillj Owbd .1 J^L-L v SJUJ^I ^Laj ^_P 

a-^_*J.I u.* >15* Lr oSbU j . 4 auiL»^|| a1aJ^-I jujL^tri 4 .^ Lm»l 

d)l Jj>-j liji * L$ijJb ^*Jr' 1 ^ - . nonrestrictive ^1 4 restrictive Jbd 
oJla ^ _ t yyCjj t restrictive o i« ^Ldl oU aJ^ jl L^p 

. l _ aJL 1-1 

I ^3 US' jA aL*j>- i£ja/s\C> ^J,yatf 1 _ A 

‘It is ..., not ....’ 

‘the greater..., the less .... 9 

‘In June, 30 plants were treated .... 9 

: ^ US' 4 aJUlo j»iijl ^ 

‘In 1944, 2 experiments .... 9 

! ^ US' f. - j»Ls jl *Ujj1 — ° ^ 

. 617,241 J 4 36,784 

l^i - ^ c^y - ' ' 

. ^3 AlJlI Ajb jJUil Jl9U L^l 



L$jUI -Uw*Ij jdl oljit : *—-^5*11 ■ — 1 — — '" 

l g I L.~J 4 JL jixll t o ^wsAflJ i oL^LuVi — ^ ^ 

. semicolon jlzkSj 

iSjr «, ^ - lfL5 _ telfS\ u ^^ i\ ^ 

p-jsUi otf ISjj t 4 j_^iS 3.I 3JL^U jy» - L»yJ - o\ fj^-i *j^r\ 

. <d JjLJI pJsU - (j~r^ 

^UUrtl <y V 1 ^ 11 cM 

^ : ^ 2 :tli 4 ^^ Jjo iLq^i y^3 U Xs> - Lr ^3ll *jJr' t v r SJ 

: J> US' 4 

“Freedom is an inherent right,” he insisted. 

Jbu f .U-J ttj^wai ^USNl 015 IS). JjVl u ^a^ i\ Aa^ JJ iL^UJl £s*yj 

'. ^y 1*5" 4 aJ ai JLa j 

He wrote, “now or never”. 

: ^y US t *>- jll tio jJ-I ( 5 y~> ,_$* <U^r (*-*•"' ***j - ^ 

Mr. Chairman, I will reply this question later. 

1 y US aL^Uj aLs^LUI Jx iwj jj^lj 

No, sir; I do not recall. 

: ,y US 4 of the j of cjUJS *_jLp jy ^1 jt l yts*uiA\ <_~i! ^ _ M 

- Chairman, Publication Committee. 

- President, Cornell University. 

March 15, J_i* t ( _ s Sjy'Vf j»UaJL iliS jLp ii-Jlj |»jJl - U 

‘ t yJLJl jlx Jt ,y AtUI SUaU Jbu jJ ^.jlyll flkJl 'Jb» l jSCJj 4 1982 

S 



' " ' — - — II I ^ U«J I (J y&\ I ■ ■ ■ — 

Ijtjl , j . *u5ojji^l oLjjjJl ^ g-lJl .sbjj 

4 _jobS' 1 15 March 1982 : Ui_SU oU tsjJ^M 

. 15 March, 1982 4 15/3/1982 

; (_<i US c ojUAsCJI ^ jl UlS < sJL?— aJVjJJ _ M 

Then we had much; now, nothing 

i_.dA,<oj ^dlj 4 ^ 1 t ^3 4 j_jUjJJ c^UlSJl aUJU ^ja ^JS ju<j — IV 

: ^ US 4 U CUl 

Small, necrotic, gray spots. 

U JS j _ Inc. j 4 Ph.D. j 4 Sr. j 4 Jr. 4 ^( J Ua^> : -‘yi jujj JS _ \A 

; ^ US t iU>- ( j^«S 4U^U- 1S1 _ LgilSLi 

Henry Smith, Jr., Chairman 
Washington, DC, universities 
Motorola, Inc., factory 
Brown, A. H., Jr. 

; ^ US t 5JU=L| (Jj-ULl (j^UoS ‘Jl 4. a v a l 4i>UlS0t Jajj \ ^ 

Dr. Green, the physiologist, suggested... 

Mr. Smith, not Mr. Black, was elected... 

: 5Jbll oNU-1 » ,JS aU»U)1 Uuj - . 1U& 

Nl object «d j\ 4 verb *l*i ,y> subject J^U Jvail _ ^ 

(1)1 j*-UJl £* liA .^Ua\i <5jSj ^xlt cMr' i_s* 

. . *u jt Suu Jir ot ^SUi noun phrases J^r' 

. N 1$>1» °>j-«S 4 TjMU 



- L$jU 1 Ji-tXw-lj yJ! olj J : <j yJJl l— . ■■ — ' ■ — ., — 

|%J ji aIijIj AaISsj •. £ 

. *1 JLl ^1 <J ^Uh Ji u^uit 

Jl aJL^LsJI ^IJIp^-I ^-\_P ijj J (1)1 J>- Sbtj 1 J-J o j-^23 aJ jl aX^->- 4-_Jj _ 0 

- Jjl ^yj.1 J 

I Ji>a H I dlS" o\ oljl cJlaP <J jz>- _ 1 
‘The respiratory quoitent RQ is...’ 

LgJajjj ^ylSsj j _ Aj <J jjulil L^y j ■ > — aIaX-JiI Jo4^-i oLJt.1 — V 

. nor j\ t but j\ t or jt c and : J * a^UII Jojl sbL 

> 

jIzax lJvO J _ luUIS* ^y> Lgj Jo^p-oj L*_p — ^yll cjN ^Ld.1 Jl*j _ A 

\ dT- ■■ a 

(J 

. May, 1994 l _ r J j c May 1994 <_^SLi * i—Jl j ^ 4 -SJl ^ 

4 

t 2489 $ Jl jl a*jj! Cj r° d _^Svij ^yll J.Ap*}/I ^Ujl ^ • 

. 2,489 

Jl 5 ^Jl superscripts aJ J li J jMl jl i_ij J-l ^ _ ^ 'l 

: J U5 t JJidi 

Data are besed on October production. a b 

:> J3i J j y>j t ( zone improvement plan SjLp jUi^I) ZIP Jl JJ _ ^ Y 

• J t t5^ Jl tJyu U jt t oJj>«J.I C-jLiN jJl J ^Jbjl 

Ithaca, N. Y. 14853 

U. S. A. 

• J <■ Ar*° J jl C->J~Jlj ^1 Jl j\ ^ _ \Y 

23rd of July 1952 250 B.c. 



— — Jj-^T 

Labor Day 1974 Spring 1993 

22 September 1942 

: ^ U5 - i 5d»u. iL^Jaj Igj ^ oNU _ \ i 

‘Smith, 1988 found...’ 

‘Smith, 1988, found...’ 

‘It is believed, that flowers...’ 

* oz^S* Cxi Cx*~±3 tiLjUl £yx JSLiuV o^i dJLli 

‘Smith (1988) found...’ 

f-(_SjU)l Lgj'J i iL^Ll l g . 2 ; . ^ i Uji _ TjuT _ Jink's! that UJiS <jt US' 
s^LJi ou iiJj i aj y\ ju^*y ( _ r jj t ^ 2jji _ 

: US' iiiLJl 

‘It is believed that flowers...’ 

<■ 4^>liL-| <*-Ul <L^Uli J 

A ^y mL^UJI yjl 

<• otLjjSllI ji c^jI j_p- ^ 1 y> iLJLu lt^Lj j^- 4 l j-o iJUsUJL *UiS^yi jLiJl I JL» 
t_5* CcC~* 0 1 ( Jy u ala*ll j\j 4&C&\ 

: ^ 

\ o * j N ■ * t o * y* y jjV I X- ^ . ^1 1 LvIjjJi * 

. {( oiJ-AlJ flyr 

i tJbJl ol^J. <L»J^I oJi* 

w \ * ■ j t 0 • ; yb c ( y <JLjL> jZ^jh 4j*>*u Q ® 

. ^ oIjlaJL! Cx^J Cr* Lly>- No* j 


l^jUl jv-5 J&\ olj J : t—Jl ^*J! 


AJa^ilo!! Alualill 

: iJLdl c/JU-l y Semicolon it yJ I iJU^UJl 
jl t cjLJS y> o j5cJ jl» ) dJJt^-Vl y° sja*^> iLJLu cjU J uvaJ _ ^ 

it j3:ll iLv^UJi ^JL>cl~J . Aj^Lp cu!>L^li LgJbJju Jj>- y ( oL-jrf j\ <. oIjLp 

^y y^'Jl jj53.l Jy jl>- jj yd! or Jl jl andJl Jy liildSj ) 1 $jl« <jj5lo JS* j l*j 
< y Jj>-^j |J oi y^- jl t o-xp-1^ <uj^ y« o < y^>* ( <wjlhX>»^fl jJLJL^ 

^Lp yyp«j “ itJ^Jl ^y — «-U>-!^ ti-JwLp- (_yjxj 5 4J>-ta dJ^L^ld 

. 3t yJLo dJ^>LvS»Lii iLJLJl luU j£La J^ajjJ $ aJL^-1^ 

. v. at p i—5 j y- lg ty *Jj ijjLdo oLJl J-^J — Y 

c therefore j t however j c thus : JiU t Jy - Y* 

5 j j-/Jl ( _ ? U - ^ - c_dSJ vi-y * £j| . . . consequently j c nevertheless j 
t 1 . tft»)l <uJif Jy aJLJLi f-Lgj! — LyJ — Jk-*aiaj» ySCJj • <c ...j therefore,...” iJUl 
. iolp aJLa^U 5 jJjL^o L^Jj yd I iJ.t.*Jl <ujSo 5JL» J_>- iJLoj>- *ji> j 

cupj li| y ly V l d»L«^p jl y 'Jl jl*j _ liilJS* — it yJl iJU^UI y — £ 

. uliljJ SjJ 

. Ly i*jLS y Hals' J^p jJ it ydl iL^Ul L5 - 0 

£ aa 1 \j JjAaII 4j£U 1J AjLLuaj blxll xilualiJi 

l ( _ s Lp - cjVU-I iJbw ^ _ Apostrophe (’) UL*Jl iL^UJl 

: JU\ 

— S ‘ — i^>xJ Afi 4JLs^^Jl ^JIpxX^j _ ^ 

i plant’s : J^L. s s ^Jl s^l fL_Vl ^ LJail oLJ _ ! 

Aziz’s j t Marx’s j t each other’s j t someone’s j <, one’s j t Bailey’s j 

. £}\ ... 


Mo 



~ ■ ■ 

I men’s : JJU ‘ s ^1 ^JLl *L^,T ^ S_£lll jU _ vy 

. women’s j 4 data’s j 4 deer’s j 

t B s : (J-*-® • i — jl i_ 3 jsJl! ^JLl f-UapN j»- 

<■ (He uses too many too’s) : Ju t oUi£Jl ^yuuj 4 £j| . . . AA’s., 

. ABC’s j c Btu’s Ji- ‘ c 1920’s Jl. ftfJSMj 

aJI^I ^y s ap j*p IJaII aL^UII |>jl> ^ 7 ... w _ Y 

Jones ! t s , yll oyill ^4 a^Ui oLJ _ f 

4 cuttings’ Jl» ‘ 4_»y>o ,^ 4 ^ ^1 \ ^ 5-^JLll ,jLJ - 4 _j 

. scientists’ j 

1 don’t j 4 can’t Jl° * cj|jLva^>-'yi a)U- ^ LLJl aLpUJI j _ V 

^jlp i_joj t ioJUl ijlx53t bj’y ijjjdJl oJL* j 4 has’t j <. he’s _j 

. l _£«JLJl jJLiil jjlp l$Jl »• 

; aJLJI ^y ajjJLxJI aL^IaII _ £ 

4 7’s j <. 7s _ SUU _ c_^5Li ‘ ^lJL_pbU ^-Jrl ^LJw> ^J- 5 ^ - ! 

. s j Jl jj-j SJis- 5iL~» f*xc- . 1980’s j 1980s j 

_ 4 Oj A_4_L£ jj— « cjjj-S- jl vjj-*” (_y^ s ' - V 1 

. Ass ’n j Assn. _ SCU 

hers j i it’s { _ r *J j its _ S(!» - <— ‘ ^LwaU a_£J1| oNU- ^y — 

. . . . their’ s^-Jj 4 theirs j 4 her’s 

. phytoalexins oL~£V!yi 5 JIp J i PAsj!U ‘ S ^va^J.1 oUiSCJl o'il U- ,y - ■> 

4 ^ojLl a » . . ft . jy> Jl JJL^«i»xl -XIP y^ J-l S *h/j AjJJI aL^LaJI — 0 

^UJl >_sl yj'ill _}Lv a^>-l ) SD Ji» i ^ojL-lj ijill ^^1^“ 

. i_yll J3U SD Lcl J 4 SD’s j\ SDs 1^-^ ^ t ( V- 1 ^' 



I olj^f : ojmIII uJl 1j>JI 

jl (') prime Jl Jj.tJ (’) ijJbJl aJL^UI JJi>&Xv.i _ ~t 

i <~jLS3l SJNL l»J jl jlJL L^o.x>j t s « ...Jl ijjJLJl ^ y >-^ I 

■ jijZj l^SCJ J 

I Nile Delta Jl. ‘ 5JI ^ii-l .LwVl £* SjjJLJl 5JL=>UJl fJUxX-JV _ V 

s*j)lj i Labor Union Jl* t djU^^I jl «■*-»! ~ li.l l ^ a. . ^j, jl 

United j i United States boundries J U5s o yy ^1 ol-^jil j\ JjjJl 

. Nations Development Fund 

leaf discs ; L<>^ <. LJLkJI L ^jt* *i/j .~j ! a . J l _ a 

5 day j <, ( stems diameter ( _ r J J ) stem diameter j «, ( leaves discs l _ r J J ) 

. ( 5 days periods ( _ r J j ) periods 

i JljjVl iJs- ‘number of leaves’ _ ^LJ^U 'CzJ- _ 

‘number of fruits’ t iijjJl ^ j ^yJl ‘leaf number’ j 

j\ iijjil pSj y> <_i_jiiail ^^ll jlS' lij M| i ^Jl . . . ‘fruit number’ j 

Nl 4^»jj r -l*j pj _ 4_sail iiLj)/ Igj N J^jt* jls’ Jus| ji!| ^ 

csl jls syllable ^kio ^ *Uu/Vl _ ] 

: ^ • * 2^1 s (*-j ^iUaj ^-T ( sibilant ui^>- ) 

. Marx’s j c Keats’s j c Jones’s j t Wells’s 

^Z3j 4 o^lj ^ ^ 0 ^1 f.Lwi'Vl . 

jt^ 9 viUi c5 iiLx*jj t JaJLs AjjJLp iL^li L^Jj cJUAj 

* ■ • <^U.I s ^ aL^»U L^_J| cJlvaj cL^>- 5 e <J 

forj t Bernice’s j 4 Hosrace’s 1^5 4 Berlioz’ j 4 Praoxiteles’ v _ .r< . 
^1 O^J • Douglas service j c for old times’ sake j 4 goodness’ sake 



— u*XJl 

OU . . s <-iynj Uj iUS aJJj ( ce j\ s ) jJl*> ^Jl 

for acquain-y U5 i S-£LJJ 3*2* i^UJl iL^LiJt iiUl ^Jiko' euphony jkJl 

. tance’ sake 

d-N<?UJl ^J-l 4^111 o yxj > 

y* Cos ) Cos’ 1 princes’ j <. men’s y US’ i l jy ^S\ idJJcr oJlS" It 
■ • ■ princesses j 4 hostesses j t ( Companies ^ 1 o^oi>k 1 I <t *. . 

• c 1 * 

y - ^UKJl v yt Jl (’s) Jl eiUJ >1 4 JU. y _ \ • 

: J UfT c il^Uil *y3l J\.^SJ,\ 

attorneys general’s appointments 
senior professors’ meeting 

,y a I ... 1 ■ «i j . /?' ■ » , U 4^iS3l 4 jjJL«JI aJLv’IaJ! ol ., hu _ ^ \ 

I ^ U5 t 

Brown and Nelson’s (1984) reports 

' ( y V <u£U±! 0 y c^l 4 Sx > *l l 

Brown’s (1963), Paul and Smith’s (1972), and Thompson’s (1988) 
findings... 

£)\j£uit I jJI ^jLUaiill 

: aJIxJI cj'yU-l y (:) colon oli^t ^Jl 

j l 4 ( Jji* — 5 _ L^SaaajN t yJl iJl^dl 3>l2iil t j* j\ 4*jlS ^ 

- y *-»y 

, iL^l oIaaiLiiVI pj.tfct _ Y 

— UA 



— ■ — i — - : 5jjiUl ' ' 

o>^lA- 1 pLiioiL ) UoJLp 01? tT proportions j ratios oC j£l* Jl^aJ _ T 

( aAjU. 1 t jJLJl ^JL^LwvJ * JaJL>JJ ^ o^JL>it>i 4-JL*i lg-3 ^J| 

t 1 part to 3 parts I ^ JjxS 1 1 : 3 Ji* ) dilutions cjU^ikill j 

^j.rU5t JS" ^jL>- ^Jlp aJL>- o jl>-I j a^Lwo . ( 1 part in 4 parts j 

iisLU it jJiJl ^^JLp jJl ^■t.U.azJl ^1 o 

^yA i^Jl c-J ^SJ lil Nl j> s ^>-* y I uL LoJLp 4 o»lJ ^ i/?tf I ( / ) 

. Jao 


(_$! $ l$J iJt J)l aJLo->- 4t«L£* 4tu>“ _ £ 

o^) j ) ysJ 1 Obl^j (jLwtA^ljjl ol Jj JlJi ^ Jb>c. faw j j 4 ^ * )^JLo LS* ^ ^-o f ^ 3 ^JmhLwj 

■ uij^ l> - 

‘Ladies and Gemtlemen:’ : ^ U5 t, L^dl Jbu _ o 

‘To whom it may concern:’ 


. 5:15 p.m. : Ji* ‘ iSJjJl j i^LJL lzJ _^Jl jLJ _ "t 

cj U ». a ./ > j iLa>«Jl L^-i jJij 

j^-pj ‘--jIxSvU <31 Wilis' j <. 23:242-250 ( j£« c 

. subtitle ^p yiJl 

-t*j jl ,j^1 jil cjUjJL«-o Jbu ^daSj ;> j I l^JLLu lijj - A 

^jIp 4 i«^lp wLaj jT 4 ^jJaJl ^jL>- jj LgJ^i 4 4-wJuLo Z 0 L 0 

- Jj* 

•Uattll 


: 4 JUI JLc.1 jaU period ikiJl £vi>«j 

. et al. j c i.e. j <. e.g. JL> ‘ jJks^« jU<as>-l JU* SlaSiH _ \ 

J*Ap (_5^_Jd A (^1 CjI jL/ai>-Vl CuVls*- dUIS" JjaJiJl jj _ Y 
. ( pages j c page ) p. j» t ed. j t Fig. Jl. j ^LdNl Jl l*i 5kiJl 



1 ** ' “ — " ■ 11 ■■ ■ - — — - 

J J ■ yjbj*Jl Ajly y ik*: Jl £-k y _ T 

. (paragraph side heads) lyb s yUl j Ju* J J y ky>- yJl yjb*Jl 

yyJl £jl>- £-s^y ^kadl - . y-«y J>-b a^>jJU_c aL^JL- 1 *L$ijl Jjlp _ £ 

■ ^LJ-I ^y ^ ^ L*p aI at .-* iaj*il l±JLLj cJl? IS l 

4kdlJl tjb aIa!**^ aL^>- i y^j3 jMi lby>-jil Aa jJLwil odSw bl Lai - 0 

* ^\ yyfl JJ 

y^J yJl J<Jri y S ^JVl y^::)! J^b SkSdl ^y dills’ - 1 
*yM y £-k Jl l-L* y - _ S:>y>-y ikiJl t *jS5 jvJ olj y>- c ojL-LiS'VL 

. y^il 

l Wash. jLa * ^Iksbxil j\ cuLN Jl ^Lo-^1 jl*j 4h3dl y — V 

o^SCj dwj>- £ ^yJL L^-l y& ^«^3T.c«xll I ul? ISJ^ lyixJj 

. WA y j>LJl Jbll y kN ji\ ^1 jU^-l 

. ( i^yJl y ajjJ^-^ 1 y ) SjjJLp iatA*? daiJl y - A 

c (JlSLi^/lj Jjl jJ^l yjllP AjL$j y - £-*/*yN jt - AkixJl ^y Ji - ^ 
d)l? oL^Nl o^i . . La^o-Pj . 5jjjdll aj d^-tj (^dJl j»lkdl Jp dUS »— kyjj 
Ajly y dla5*1 | yj yfc LJL>- *-t5kdi ab£^/l Ly^ c A kall i £v*j ^dp* Jl Lojk> 

. JISLiVlj Jjidi-! yjbp 

: SJLJl oVU-l y 5kiJl 

t M.S. MS y~yU.I LyScd s vdJl ob-jjJi ^IjUa^l ^ \ 

( ^ yLJl y ) yL^>-lll . . j^ha yj . Ph. D. <j^Jj PhD Dljy?aJl 

^sJJ . jaLJl dbiNl ^ Ui - j* M - Sc * jl 

. MSc Jl j*sil\ ^Nl 

contraction yJl J abbreviations cuijl ., ^:> -Vl Akddl - ’V 



■ . 1$jUI J£*I**Ij ^-5 ■ ■ — ■ ■ ■■■ ■ ■ ■■■■— ■■ 

< i l JL-j*y 4 -oIp o UJL $J ( tj+jozs** ll iijJ^vU o jjLJi \-3jjXA oj£cj o->I jUais-l ) 

: 4 JI 1 II ilUVi US’ t capital 

. (Mg j 1 C JXo ) ^>L*Jl jy>jj <■ gj <- mm j *. diam : c^ljUai^l _ I 

t ( Reporter jUa^-l ) Reptr j t ( concentration jLa^-l ) concn : ^ Jj _ o 
22nd j t ( experimental jL ^1 ) exptl j <. ( cultivars j l 1 ) cvs j 

. ( twenty second jUar^i ) 

Expt. j t ( cultivar jl v^l ) cv. Jl* * c->NL>- ^ ^£1 j 

jllp capital UJKII oIa ^ J/Jl of * experiment jUai>-l ) 

. ( Expt. 3 JL SU» _ jU t UjUaz^-l 

dJUL cJlS lil SJU^I vllldS <daidl - V* 

. ^ iUadl ^ yrj u-JLUu cLiljU2i^-lj 

h ^LSLcb) jU>ul ^J-P aJUII J jpJl 4^513 ^3 Jjj (jjl J-*j ^Ufl* ll yN _ £ 
tlUJiS j 4 ^UjLaJI < 2 JUbJ pjJLSxll L^ijI ju o^LS aJU>- 4j ^ 5 JJi JuJi 

. ^ ikiJl 3 y>- J ^JLUj oljUa^L ^ZZj ^jJl j> jZ Jl 


- capital letters S^S ^ j>>* t>° ^ jS3>l - oljUa^-^l £* ik^Jl _ 0 

4 — **^^sL| cijU-m^ai^IIj & ( ARE j t UAE ^ t USA lb» ) <JjJ Jl *1 

oL4l j t ( UNESCO j <, WHO JJU ) iJjjJl <. ( USDA Jio ) 

c^LS* ^Llj ( IRRI j <, AVRDC Jt« ) aJjoJI iJ^Jl a^Uilj c ( ASHS Ji* ) 

. ( RNAj t DNA JJU ) 


^UJl Ja ) LaI olS Ll jjJjUJl Jbw 5ia2ixll JJ^)I - 1 
Igj IwU ^1 ^jUJl ^jA j c paragraph titles ol yuii\ ^jLp ^Uii^L c ( 



\o\ 



■ ■ — — J yd — — 

o ASy^i — j*s> _ 4 ^ 0 jjj ^ 1 cjLrJJI -daJiJt _ V 

JLp J5U- AJaidJ IIaj t 83. 253. 249 ^ US' * 

: c5^ ^ LS? ~ CH^' ^ ‘ 

. 83, 253, 249 

Jj t multiplication U ^^US* 5]swJl Jl*j ^J _ A 

. a-b <. a x b ^_*iSLi ^ l^JlS »_-» j^aJl 

cA^' 4L>^ 

^v!> ji.1 y LgJlj yL yll ) en Jl ityi y» j+ai\ hyphen yL$Jl it jJ> o jSo 

: iJUl oMU-l y c ( ^Jbi\ 

c. to be c£^l y® yJl ^~^^1 o b i /? 1 1 y — ^ 

: jU$ 

It is weell-established 

. pre-lslamic era : JJU t ^JLp ^1 j prefix iSil> iUS" yj - Y 

: yj d)jl* i-iili - L»U: y*ll i>l t y*il ^ 

. ^...^sl l jl^Ji'Vl i^y y*£ . . short-tree breeding _ t 

jbf^Ml ijyl S^^vai « yi y*£ . . short tree-breeding _ y 

i «..lgl l 0»li ijS” _^il (OLiyall jl f-La— n “Jl {jA jiSl jl y^l <^ S ' ~ ^ 

. Ji. - S-t?»-l^ll 

10- or 12-h photoperiod 
20-, 25-, and 30-days-old plants 

. one-half c Ji« ‘ is y^l 1 y ^lillj Ja— Jl yu - 0 

- 



> ji j* u <~sj. ju&\ >~Ji >1^.1 

^USi\ j» Uy- - ^w^jll Id-* ^5* — A^j-^dl Oj£-* o! Js» j-«*-d c 

. ^SjJJ 

cijLU d-->- • J jLx^I ^ — V 

. hyphens jL* 

. Compound words <S ^11 ojUlSJI *1 j>4 jj - A 

i jj.la.vJ I c^LLgj L<c s t^jLa-LSvll vX^p — ^ 


JO ^]l L^jUJLj jw* - J» jdJ A3 jo jil <JuIjjj jJl jO-W-j <1)1* . . Aj l_b 

^JLp ApUJi vUp jjLlvJI 0>L>Lgj ^^ 5 O^LoJL^ll 1 At> jjJl ^1 ^vXp — j_J>xJl 

(JjJJl L> jjJl 1 JlA Jb^j . o jiL-o ^Ul ^Ja^Jl jJj £ AjtSJl aJNI 

^j^Jj C AjjJL^Vl obj j&J oL>J«g-P 11 Lol_C li)U^4 _ AjJ^Jl CLiIjjJvAJI jA*j * » 

A»l$3 1 ^)L^I Oa^j jjlll aJpjJI aJLft L**^ 1 dUt^ 4 aS^"1 

d v > cJl vX>-lj jh - u (jS^* *-XXP AjJidl Jxvuj ( < 5 — jJ c JLp 

. Jjddli 


Cjy 


t3llu A^lJ^xiv^l pL-j y»Vl IJa <1)1 '‘Jl JjHaj Jljl* V^* aJNI 

AXv^o V - <ul£ a»I _ A^JSJli k dUJS" ^-vaiIj 

<y ^ \ jj>h^1 denitrification Ji* US ‘ 1^*1* lL* jo J,./za.7 


JjW^ 1 de ni tri fi ca tion : <, l^Ul^ jo JUu jdl ^1 jii 

cr* o~^J • ^'j ij^ ^ J’V % plant jl t ridge JiU US 

- - rely A^lSi ^ -Xp-Ij ^iai-o ^ s j :V afll i cjU-LsJI ^°-=r J j^j oi ^jj ^.^11 

. re ly ‘ i j-cJa^o jo o j^j 


t 1^-diaJ APh^jjP^aJl Aijkll C-i li^ aJISUI ^Ullo jJ jl5y aJ j^-J| j» j 
i auil j^Uil o^4 ,^1 ^l^ll viJJj ^Js- o jjdl J <— ^1 ^jZUjj 

\0? 



'*' * ■ 11 l1o-J| Jjv’t ■ 

o.Ubiu-Nl £* £-Jljil oIa ^ oUl£)l +&y£. ,jSUjj ■ Webster Ji* 

: JJUl j 

<-** {*■' cs^ {j* -J-3-Ij <-» ^p- Jsoi jl _p- j»JLp- _ I 

• <_^2 US euUASOl ^ ..- fl i _ "jUo _ jy * j i <JaJ ^yjl 

a-mong e-nough u-nite man-y 

tJaiJ Ula 2 » Uj UjS - li| i<JS3l ^ ed ^J-l J^oi jl y ^JLc. _ <_J 

: ^ US ‘ TjeJj 

help-ed vex-ed climb-ed pass-ed 

jjjjAJl -ible j t -able ^ Ja*U l ^«Ual l ^ ^ ..-5~ *1 jl y- _ —>- 

■ US ojU 1S3| ^»-.' S , 7 _ _ j_pj»j ^Ai t oLJKJl yiM olA^i ^ olJp-jj jl* 

converti-ble reada-ble 

: iJUl Js-ljUl (>• (_»* p-r- ~ ^ ^y’rl f J* - <» 

-ceous -cious -sial -tion -cion -gion 

-cial -geous -sion -tious -tial 

c Jy y Jj ^1 UsL$Jl -ing Jl JJ ojUJSJI p-?~ju jl y y ^1L — *> 

: tAUi i -ing Jl JJ U-jA j* j-sJV I ^Ja dill ^jaall U~>- jSl»- villi 

t will-ing spell-ing : y US' qo~j 

win-ning control-ling : USj» < 5 y-\ oMU ^ OjSCj ^. . JJ l t jS3 J 

( -ed Jl jt -ing Jl JJ ) US3I j.U- y ^JaAUl ^ill ^^Jl li — * 

US <. -ed Jl jt -ing Jl J-i 4 I •X* J«* <JS3l oli l j^U* 

: J 

■ — - — W 



chuck-ling 


han-dling dwin-dilng bis-tling 

han-dled dwin-dled bis-tied chuc-led 

Lo-S V j Ig-i ^bolll ol£ ISI (s-Lw»t - j 

. Wash-ing-ton 

t ^N\ Uj ^ ( initials J\ ) J-** Jjzh^ - J 

. diJi ^y> 

L ( 7:30 AM Js- ) SpUI jp PM j! AM Jj >1 J-*i dills' - c 

. ( 450B.C. Jlo ) 4lJ\ HA A.D. j\ B.C U5 

1 ^__3 LgJUiCl^l OJL^J <L>rA«^Jl 5 jL^-J ^ <uAj ill - J® 

. 5JUl 

: ^L^JI 5i? 4-Jiiil cl>VU“I sUI u -. - d j . . \<x& 

adverb jf JU* -Uj Hyphen Jl 51? jJ ^ \ 

. very £J5 Lg-L-J iU5 5J JJ t ly ^ 

. . ^\JLoj t of a^JS' ^ j) " $ J *^ <^° l»*AJ«-p hyphen Jl j — Y 

. 5-mlwater ^SiV j t 5 ml water 5 ml of water 

4 5JL*> loJ c$3Jl ^ \ Jc-fr hyphen Jl - Y 1 

. (- 2°- -6°C) 4_^Vj (-2° t0 “ 6 ° c ) - Vt. - * lo t+K l* cJd-z^J j 

4 prefixes ^UJLSJl olfob ( J5 ( _ r J j ) u *ju JL*j hyphen Jl ^ j - i 

. sub j <. post j 4 non j <• pre CjlfoLJl ^SjJL LT a^ j 

y>-\ 5 5$\j * y>- j J up ^5 jJl idjLJl cjbiLJI hyphen Jl dili 

^jip ^Jl cj'yU-l ^ diiSS j t sub sub-plots JJU * I^J Sjjl^o 
re-cover -j SJjli^ recover ii\p- ^ U5 v ^^11 hyphen Ji 

. S^IpI c ^*-? 


- ' " 1 _>*JI (JjV*! — ■ - 

i_* J-gj i SjL^i ^‘U-S y> ^JaiJ hyphen Jl V US _ o 

oLj (Jl J 4 J liJJjJ l j5vJ_j t JUl jb.Jl aJUSUJ 

. ( o ) iJU 

U CJ-I J 4 _iv al ,jJl a-S JL l oUASil *lji4 ^ hyphen Jl j _ 1 

This paper is well’: ^ US ‘ jl>u oi> Sjj»JLI ojUJISJI bl 

. ‘This is a well-written paper’ : <_-iSo _j c ‘written 

* Jut.!]) * Ala jJi 

i em dash j*_whIj UaU»-) i 4 Dash jJl a!»j*J <!)U ji 

. en dash ^ib d>| <_$ lj 

3Ja>£ : Vjl 

^ J 4 AjliSllI ^J> ^jlpxxJlI .kJl ±fA capital j~S3l <-i J-l Jjai ^ib f)M J ^ 
jLijj 4 (two hyphens) _ iJlSil aIVL a^LUI axo _ JUS 

( ) £*J- a!» j-Jl dUj (i-Jl 4 j * _ A^*UJ I ^ - ' $';U* 

• Jb fl-^ 

: Ji U5 4 iUS oVl> ^ _ ijJj>l J - f ?l AtyS f -v^ 

: ^yi US 4 s jl=»-I _ jJl aJUM ^ jj£jd\ ^ js~ ij.a>- J^ aJV - \ 

He said — and no one contradicted him — “The battle is lost.” 

. cjUajJ .1 j J^-b aSjjUI (J-a-J (*V' aIp ( inis' tj&Aij 

US i (^J.1 Qj-Jj Jl JiJS (5^1 ty ,j-lyVl jt JvsIjaLI Jj^S - * 

: J 

These are shore deposits — gravel, sand, and clay — but marine sediments 

\ o“\ 


underline them. 



— * — olj^t : 4 j yJJl t-Jl ij3^J\ - - - 

i ^ L>5 c jlS\3^/l { ^a iL-JL* ioL^j 4JLo^>- <Usi it j£» _ Y* 

Freedom of speach, freedom of worship, freedom from want, freedom 
from fear — these are the fundamentals of moral world order. 

• ^l*ll iJUl jj)t .oil ^ a \ jJU i-J_jl JI*j __ £ 

: 

I recommend — 

That we accept the rules; 

That we also publish them; and 
That we submit them for review. 

^jlp Osl >-| j 4-L*J>- ^ ^ iillSOl ^SsJj 

: Jldl 

I recommend that we accept the rules, publish them, and submit them 
for review. 

0^ *k>& : 1*213 

c a-b>-lj ( ) iplp itjJtu iJlSOl ipLkll JllP OVl it ^ J%7 

• ( ^jtj ) it j£i\ Lilt <j! { j*xj ^ JJl t — L_ j* ^JL, _ i^cjivaJl ^ _ l^bljLo 

* L-5^ ^ L ^ 01 J? 

<■ from J U to ^ I i^U JL1P S-jLojJl syill J\ <. JLp ijNoiJ _ \ 

: iJtdl oVU-l ^ US’ 

p. 5-12 
1942-1947 


July-December 



Monday-Friday 


■■ 

• <■ jiSt J\ { jz •» .— *1 JajjJ - T 

soil-plant-water-relationship 

! U5 4 iA>lj < * 5> y ^ 

Egypt- U. C., Davis-U.S.A.I.D. Project 

: Las’ 4 SJu-^Vl oU £* - 1 

10N-4.3P-8.3K 

: iJlxll ctVU-l ^ ONI it ^ f»l4?«2u>t jyrn. - * '•^ A 

t il^Ll between j\ from i<J5 4 ip ^Jit ^^Lp iWJ-LI _ 1 

between 1980 and 1994 JUL dlUS'j <. from 8-10 i from 8 to 10 JUJ 

. between 1980-1994 1 _ r Jj 

.1 j t - 4° to - 8°C < ,. '.51^ 4 ^ 4 xp ^ 4il <_5— ^ ^ 

8 * it j-i ^jlp i-oUl o^LjjjjJI J • -4- - 8 °C 

t 3 to 22 cm U5" _ iJL« j*J f4p £» ,_ys~ - l5*>Lt>l ^411 SJV-OJ 

. 3 to 10°C 

£>£44^ 4iaj^ 

j, ( = wL^Jl i*!>Ul \+J& ) i-jijil hyphen C yu i i\ l t_^ 

dUij t JLJI >JI ^ a!U *1 ^44, i H d* 5 ^ ^ J ' ^ 

^ts ^jui ^jii ^ - w* ^ h yp hen ^ ^4 ^ 

c yttu iooill ^ j^Jl £-4 ^ r*jiJ ■ V*A' V 

. £-jJail Lgji Nl 

— SoA 



■■ ■- .i ^3 jljt oljil : Aj yill i )\ y^S\ — — 

^St jL\ ^ c-»LJKJl L^*3 djNLbl 5 Jwplill o-La J S^t J 

IS) left=handed k left-handed JJU * Sjj-^aj Lb ^ LgJ jl>-^j 

lil left-han-ded 4 ‘handed’ JJ ^k-Jl *t$il Jl ^jlkll ^Lubl 

. ‘ded’ £k&\ JJ >~Ji 

au Jjaj 

s^s^aJl Lb yJl j-a ^/JU - ( close-up symbol lJ^u ) ^ y~* J\ 

JbJl Ja~Jl Jl JLSxjVl Jllp LJL>- LiL*^ ^j>~J aJ^JJJ _ ( _ ) 

JLp LsL o->SC 1 1 Jl (JL*S^ f 4 — p ^J l jllp lL13jL> c ^/uj ^3 

L>*~J ^ «-iiJi J)lST A J*jt l viJJJJ Sjj^vaJl CUPO IS1 JJldl Jjla^ll jl jla.vJl 

. Lp ^.Jai.1 L~JL*Jl Ajjjjdl ^ pi c jJLdJ LaJLill 

o-bSVl 

: LJU! jlpI jiU parentheses ^1 

4 L^JlS < y* Uj^>- Jl*j N o\ ^3 ^ 

• i5^>4 c£j^ clr^^ <i ^ 2j .j^ J ^ p 6 *"1 O^j L^xSGj 

*•— - «■* La jLj . • (two commas) ^**1? t_ **^1 Lc 4 jjLi1L^ 

LjLx$3I jip o-LpIaJI o*La At ^j-Ssuj . I Js^-ta 

. dl \iJS Lo^L 

'"T*" • J^l^ LaJjxlwi! ^-1 Jl ^9 - ojLi^M Oj& - Y 

. pl bvl l ^c>- Jl p-3j pcyJ^j 

Jb- <_y p--tAJ JjMl ^-iljll p-^l - V 

. Jj-li-l J>- T 

,jJ|^pV l^la <1 jco LvV^b ^Jl oM^Uil ^ ^1 ^3^1 pJL>cl^J _ i 

. <-~Jj- y a J | * U >*Jt]l 



11,1 ' ■■■ ' 

J^liJi ( y> OU Jip JaJti closing parenthesis ^lill ^ ^aJl ^ 

<. a)... b).,. c)... (J^ 4 * • oj! c 4 JUJL 1 ^3 *1 4 4 -JlzdJ 


‘i)..., ii..., in...’ j 4 f l)... 2).,. 3)...’ j 


Jah^N 4 il»LJ! tu^fU -1 ^ ins’ y \ jit 

. dUS OtS lit -bUJl i_ -s>«j . . U j-4-pj - ^»-l jil 

^ i «A^&X<idtf 1 j U| j-tl lAjh 1 w*X>^Xj if 4 ^Jj>-l3 jjijo'y US 

1 jSLa oUiw jS^i\ ^°L? L Jc^-b em ^LjJaJl 

[-.- C-)...] 

43 jAxall ^IjSVl ji Cali ft *^11 

4 ^LUi ^oU (^Jb-l. bracket cJ ^ jiJl jl 

ll-Jj 4 oNU-l ^ dJUi OjSUj 4 brackets & £** * ^ o ib£)l 01 J Uj 

: aJUI jlpI jjaJU 


*1 jt 4 >1 CjLjLj j\ 4 C-jL^iLxjsN I J^b C_dj^<JJ OUJ — \ 

* {j* <_$* U j\ 4 

US' £ (Otr*^ J^b Jj>-y ^c, j^>*1 oUjIm c-»U^Ua OUJ — Y 

4 u_ aJj^ ^ ^St l^J OjSo ^Jlj t jil *U-^^I lu'VU- ^ 

: aJU- ^ US 


Teach f Prunus persica (L.) Batsch] has the...’ 

yu ^^JUJl bj £± Uo^P J '-*-* 1 -’ 1 Jl 5 s r ^-' ^ ts*s^* dr "-? 

: y US' i commas Jv»l y 


‘Peach, Prunus persica (L.) Batsch, is important...’ 

1 ly\jJ\ cjN^UII j «. J-Jrl y parentheses jSMl £* cjU 2 *U 4 _JUiI _ T 



SjIjuJI o j£s j i ( _ r »ljS'SM If; ji5o 4 oLS^^lt *U— »lj 

. y\ yVl - - ,_ytr j 4 oliislU 

^ V** l S* o* iJ* uc* 2 *-* »>H Vr J-®^ 1 '^i ~ * 

IA^ ^ the closing bracket JUSNl i Jol** ^-Ay ^ 4 Ot *~y>*j 

. 5 j~>- ^ \ *Jaa Jl 

£*s>^li lil cjUa^JJ - 0 

. julb 4 -jIS3| aJNIj <JljldA*Il ^Jj * * ^ 

4Jaj| < jaj1j£*iM 

ujj <, izyi* U 'JOJ 4 { } JSLsJl Braces aJIjJI ikul^ll ,yi yVl 

: SJhJl oVU-l ^ ^ 

} j\ 4 { iy <s\ <J J'-JJt jl iwl IjJl ^ jail f J^«x~i _ \ 

jiSl j\ 4 (J-jaII p-jUi l» J»U jt y>t ,^-i -bbJjl jt ii!>U ^yrj 

'•» ' 

l^>- jJG (1) Lo jt Lx-a l^jjli* L *PjJ , 1 _jl — ^Ja-Jjil • <dp-l.ll 

^5 _ aJojI ^J l ii yili J * ^ ^ {y iS^ ^-*- a 4 A*A3j j *, rfJ ) — l^a.— fljj 

. Ap-U-I i_~~p- _ aUl 

oljlAall J — *J _ ^ylj— S^M ^y ulJlj Ajfljl^Jl ^yljS^/l ^Ijjl ^-tp*l.-.> — T 

oNaUlj JJLI ^ _ ( JjVl ^ ji~l\ ) iiUJl y.\ yV\j 4 ( ^liJl ^ jsJU ) 

l_*_a y 1 * dl*:-w.a ^iJLp«l^a| Oy^J - - • oJ-jL*ll A^L~a_^.jlj A^ . ^ L^ll 

: aJUI a Jy^^i 


{...[-• (...)-]...} 


tjrtjmYiM jl qajUjSVI IIa^Lc- 


Ca (“...”) double quotation marks ^LiSNl bLa^U> ^JSr.:.~S 

: Sj\si\ 



w-J-a 


UJ~*' 


ij-jl • J-o-P ^y* L5j^>- aJj^Jl! y=> j^aJl J OL^OL*Jl yyz> y „ ^ 

O** ^JaJ JjJoJ ^i; ^l oL-LiVl iS^y JL1P J . oL-LlsVl 

( . ) 0 Ll^>> jilja 4j l^JlLwJ 01 


L^o oyi 3 IJ-o 01 ^7*0*3 oJj>-Ij o jtS I oL-^Li^Nl Ul 

Qjjm]\ AjL^j ( _ 5 3 ( ’) 5^>*'Jl ^j^L. 3 V I <L«tAp £~s^ j £-* c (“) ^ j ^ I ( j^L r ii'Vi o*A*j 


* <LLjLo 3j^>tj oL^Lz^Nl ^w>s_v!aJl y° j\ {£jJ ^-v^ll 

Jj^b comma AJL^Lili jl period ikiJl £-J> y j . . Ijl* 

0 LtkJLj I lo> l ^j-v^iaII ^ jjkl I «- j-^“ JiSLiJ 01 L y > ~ Cj^ j~*~ ^ 1 

* 1 lj -^'Ap semicolon ilp^ill aJL^UJI j colon Ok~*T^Jl 

^Jlp-I^ (^ s ^ > ol Loi IgjU <Lo^Ap_$ dashes djlk ^L^_iu^Vl 4 >»*Ap Ul 

y 01 Lalj t ^AfLlaVl {jA \*y |“ ^j-SwJ c^jl^ 01 ^-J 'A 1 ^^a'A-P 

. -oi 1^^>- J5 ^j Or^J (%J ol i^rjU^- 

£> y >« ^Ll — ^jiL*Jl ^y 1 L 0 3 *V 1 0b - - kk L*>iLaX 31 o 

y. '-°~J 1 C ') il nri^j* cr"W**' iJ L °'^ e ‘ drrf - cr'r'*^ *_rM J 5- '' 5 

- Oc^JJ <_r“^' i_r'?^' ‘v^* 

f-l^>- , yi j\ (J j) ya dll ^jj llP (J _ lLLIAS^ — Ob^j-^jk 1 k-a^Ap £-y^y — ^ 

jl 0 a-° ^ L^Jj, LoAlP O^tJl f J^u«tA-~Jl (OdJ^^J 1 yA ( ^y-' k i\ 

. ( £^1 Js l 0515 ^U51 ^‘Ap J^*b OriO^l oJjb ^53 j ) J^liJl tji 

(Jj fr *J La L ^xll oUJiL^ll j oLodSsJl J^>- Ol^>-j->^l OLu^AJl ^y?y - V* 

iaJLJI oVU-1 5^. 

. o jA cJj*J J^jIaJLI j»jl5j ji ^U^aJ LoJ-lp _ i 

* L^-Aj yu j L&Ljco JjJj£- yLi U» OlP — %y 

ji t ^ y>-\ O J ji>- oL>tikvali ji oLod^ll dlL j !■«*■-■ LoAlP >~ 

. oLp j^S> cJ^i jJjLC -ay Jj ^ UOlP 



IgjUlJ&uaalj jsll olj j1 - i— i— " 

UJ jloJLic-J U-gJU (‘ ’) single quotation marks <jbo y>i\ Lu'jU Ut 

: iJliJl JpjyiU 

I y+_J> _ _ J^y 'jd I oU-LaVl J y- <l)b»!>ull £fy - \ 

« US' l i 

<. J-j|ju]l j i JU U jSh ^tj Ujitf’ ajjU^JI ciU^'Vl »U— T J y- - Y 

ijsai j- iii Vi jis^iVi jijUpj < oij^j 

^LriNl o jJj U>Jl*j ( 5 jL>^J| ^<1 i-L-p- 4 cv. s j—*asJ*A\ 

t-L^I J Cj*-} 
jt 4 JjlJbM JsM-i (_J* jt 4 eJ^pl !ji jUp ^ L® jSi t_s?^ I— sLw» 'il 

^UaNl p-UJj l&i JlS ,^1 oVU-t ^ Vl I 4 JIS JlSwSM 

■ or*^' (2_y^J f*^ <_sH 

ji J»t 4 ^~>-jj UlSt *lj^> ) ^LlSNl U>!>u J^aijVj 4 |jj> 

Lo~»- ojb-lj AiUwwO <y> err 211 ^ J^ b <J - 

j\ lJ j?- /\ t apostrophe LU iJLoli jt t < 5 :> 1 ~pI io^U> 

^U^Uil j *jo ^ iJl ^UTJl ^ SJl^I j 4iUw<» il ^ j c superscript y y 

. 01 VrjjJi 

UubJI ^ 4 ^ 

^ Ui* - ^3 Jif ^ j l Ellipsis ^iJbLi t-i ^ 

L*_p 4iLwQ L^JlyaiJ c dJl^I j a^JLSvS t ( ... ) ojjL>*i>o i>l2J 

43 ^ 2 jl>c^o ijljLqJLS ^ I <Lo-lS^ jJj J uS^ ^nXp*cXwj l L ^p [S> y *~ ^ l ^ 2 * 

. cjLuLiSNI J^-b 

^j0~+/2'z\\ A^a*>*LP JJ ) 4 ^Ia 1| S^lll J>A y ^TJi *— 3jJl>sil li^J 

^1 i aJLoJ^-1 L^j 4,latflil o^*ib« l^JL i^kXsM 4^»^)Vp y ( S^w>- ^ 1 


... ■ . 

y,rtt\~\ \ Aa^Ap dUS J* Oj5 aJL^L<j Js>L5j G jt 5JL1-1 oJLftb ^ 

. A.l ■act |*j fi ’i/l 

p _rM ^-ju - aJU aLw^- y» cjUJKJI uijo^l! *jJL| J5li \i\j 

. 4xjLJ| aLoJ^I 1$j AkaJl J-*j £-J>y * — » JULl Ao^Ap jU _ 

j\ c -UUJl y* Jh^ LgJLSCo £-y*J± e-jJ-l y> aUIS 5 yi3 oJjj>- lijj 

. asterisks oU*Ap dj'Atj jl5 

LoJ^P j! t o 0->LuuLl3Nl Ajl Jj y a jj Aj'A-hJ 0 ^SvjN j . . 1 JlA 
v — ^ j>- j \£jr?*^ t-5^ — i ya^^i \ d->La^\p ye 

. A5 jJLp^o 

Will i.51* 

A->bSlil Exclamation point a^!Ap JjJail 

. cjL-^IjjJI ^ factorial ® «wJj j^la * A«tA-*5^ ^ j^^jLo Ij^U { y ^ j t 4— ^JL*Jl 

W> ^Jip jlS'UU ao^A*^ jl t cuL-LiSVl ^ [sic! aJls3 JjJlS jl5 <_/>j 

Jlp^-1 l»-o>cjcJ| ao^A-*J ^Ijl>bJLuwVI 1 jla <■ L$JL-i Sj^ill Ao jJL*Al Jjl; 

y\ dliij c aJ jJLJ.! jl A^Xflli Ao jLx±\ u? JLp A^*Jj J-4>j>ej Aj’J ^ ^<p1j_-AjN I 

. a-^JLjJI A>bSCJl J j-Xo jS* 

^l^iluiVl Aa^Ic- 

i aJLJI cu^lUi-i y ao^Ap ^a>ei«j 

t declarative hjij^ ~°J> <J> Jij-Jl olS" jJj { _ 5 ^>- j-iL* <Jlj^ a»1$J ^ 

. o ^iLli ^-P J-kj I 4*!Ap y£Sj 

. ii j£L^a j] aJS^A aa»a>- j^Ip aIN ail _ \ 

JiCU clJLS^ o| ( ^L5l^Jl ( __ 5 ^ ^Ap aq^Ap jj _ V 

. a^iaU S^U.1 y> \*y>- J5LiJ o\ l^r jl^- j c a.,> : :o , M S^lil ^ 





AAjUI Ala yjl 

c virgule j <. solidus IgJLa <_£ ^>-1 sjl*j slant line iblil aJp jdJl i-i y<j 

lo^l- * yJl w*LJl ^Jb^l c slash j «. stroke j «. diagonal j 

. c^Iull y {t per JS3 * iUSCl S^Jj : l*S <. (( ^ 

jl U-JUl aJ^JlII iblll itys Jl f lJ^i-l ^ 

t v <LJljdl * daAli i 1 $jca ^ Jl>cZu-j (jl ^J-* ^ Lay Lol . <L_oL^lP*^M 

. 2 liter/hr y® ^/Jb 2 liter • hr 1 ^ v--^i 

!• <CP ^-jOJl L^JUl yMl J3* ^IjU 4 ^ ^jA j£\ jjz * J 

ml per kg/hr jl t ml/kg per hr j «. ml/kg/hr 

yJl jy^Jl o\ y> ^»Ull sjlpUJIj . ml- kg’ 1 - hr 1 : L^liS J^Nlj 

- (Ji Jjl U^* 

_ jiUb> _ 4-^-jJl ^_^lSo jli * JaJUJJ C->ljj5l>o i^wj 

y iaJUdl l«J j>£s y)l cjVU- 1 dJUS y y^j <-3:2 t 3/2 

. 1^»L5 cjIjl>-j y oU5 

iJLft y&j c and/or _j l$J yj yJl oNU-l y 5MU & jdJl 

. vJWl iib53l ^dl y v jJL-V I 

Aj^IxII Plaint 

juJI v,.a.,^::,o JjI^» y yJi ikidl y raised period SjjLJI ikiJt 

( y 4-ol_*Jl ^JaJilll jh I o *.. » t (")l IA^Ia o _^S 3l »w3 j j>A^ ( ) ^IjJaJl 

. (•)* IJLSCa (^3jyl-l Oi-Lpld (jjyLwwo 

o'jfl^l-l t y _ LaJjo j\ LgJy Sy-Li ojIsL^ li y OjJb - Aj^JUJI <1oai!| 

: iJbil 

^ ( j>»L*5Jl CjIJ_s»-j — a jS 1 j\ y^iJo-j i_j jJb y_«ll ot 4 JN J_U _ ^ 

. J=Nm jy ^Jb i J=N*m: JJU 


■ ■ Jj ■ — 

* (water of hydration) U ^S> J y jdl *IL| oby*. ^ju> JJ _ Y 

: Na 2 Bo 7 * 10H 2 o Ji* 

• £ P er ’ tjr^? f slant line aJj.UI aJp ^JLU _ T 

• 10ml Ca/ m 2 /hr ^ ^ Jj 10ml Ca*m" 2 - hr 1 
kj? i«*>L*J Jj-LS* AjjLJI *Sf jJL » JL*j j . . |Jla 

. a-5^1| oV^U.1 

Aaj^^iSl (JjLa^jlSI 

t _ s lp diacritical marks Sj^l c^U^UJl 4 Jlp *UjVI 

■ ^ cs* ^ ^ij ( ^jluJl ^ 

JjL^o l^J ^^Svj iil Vl JjJJlj L>^li p-LquuiI oLo^AjJI oJLa 

. Koln Lr Jj Colongne j 4 Espana j Spain - iS}^l 

^ (tJ 0\ L| Jwb ioj-^aJl CjLs*>L*J 1 a A* 4jllJ> y> £^j>L« A>-y)l j 

5jIi5o _ L^-Lp ^^tkpej _ \^At *L<»^)Lp aj! cJ j^j • a^jISOI 

. t — t ^it ^3 0 Jjb 

! ^JjLa \ AxjLiJl <Lj j. ./? 1 \ oU^UJl yo J 


A>o V )L*Jl 

L^wl 

jii. 

Angstrom 

circled or ringed A 

A 

beaut6 

acute accent 

» 

le congrfes 

grave 

\ 

gar^on 

cedilla 

J 

D^browa 

inverted cedilla 

4. 

bitir 

circumflex 

* 

fiechoslovaca 

inverted circumflex 

V 

preeminence 

dieresis 


Omskil 

kratkaya or breve 

%» 

Kyushu 

macron 

” 

Krasil’nikov 

soft sign 

9 

K0benhavn 

slash or stod 

f 

spolka 

stroke 


Skarzysko 

superior dot 

• 

Espahol 

tilde 


fur Anfanger 

umlaut 

“or" 


\x\ 



jMlallJuilf 


fevdbtfl ui , uUISJI 


cuLiJUi ^h » i ^ L^jlxi ^jl*J dialj & cjLJLSCJI liJUj Jpj J^ ulII IJLa 

. Jj£U)ll ^3 LgJwfl Louis' ojLcl^I jiSC j 

AxaLdl tii j^xll CjUKil Ljjm 

^ c-»L*JSv)l 4 jIiS" LgJ £~y£L>*J J oj ^.a! ^ja 


jj-^t oL*J ^jA sx^i»JlIj cjIjLjJI j cjLJLfsJl \ 

Ij-P Lo-J _ ( £cJ| . . . 4 -oL-^VIj c i-Jliaj^/l j c «LJli^Mj 4 <L**J jAll < Ji* ) i-JLJ'y 

JjS o\j . italicized £l5U «_a j ^ _ Js>j jJLlI aJla ^ ^yliJl jcJ\ AiJli vlilJ 
. Lgl^- Ja>- ^V^JJ J-i CjLJlSGI cllAj oU ApUaJl 5JT ^ iljlil i-3 j ^J-l 

cj^>- jJt3 . . io^JL Ills' ISJ Ul $ ijJL^-^/l a^JUL* <JLoj jJi j\ <!)IS^ IS| IJLa 

. ibU i^bj j^zj J ais ol*lS3l SjL^ ^JIp sjL*JI 


j — 4 aa_L*J| ^ L^l ^iSo ^ili oUKJl aJLi«I j 

■ — 5AjL* l-hj J>kJ 

tj—° Loj p^>ul ) oli5l^3l Aw^JLxJl pLv-^^/1 

. Pisum sativum L. Ji* * ( c- 

i/ u 

OjO^ ^1 * ( _ s i*-c _ . . momen novum 


\*W 



11 ' — J \_fA ■ . - . ■ 

• * ->-** * - uA j • • raison d’etat 

• # * jT * ^Uj 1 ) j^s _ . . et sequentes j\ et seq. 

‘ * oL53.l jj— ai ( _ s -j * L5 _^«j: _ . . ibidem j\ ibid 

’ * <_r^ * 

in the « «o olS^Ll ^ . . loco citato jT loc. cit. 

. place cited 

« a_> jJ^Jl lJf -i » M . . opere citato jt op. cit. 

. in the work cited 

^ ^ ^ j|i ojLaJ ^ja £.1 ^7 .... 1 ,1 a^j^UI cijIjLaJI^ l .7^7 __ Y 

- s J& - c ^ l L^jT ajjJ^M ^ U15L. IgJ Jbi c-s^v»t ^1 j 

j_J=- Aj^Lc lTj! jL^Jlj C_>L_L£Jl a jjn . . AjjJ^Vl AjJUl ^jA 

I yj • <_5 » jSCajV i'y i Ja>- t a bu 

: ^jLU L$xli»l 

AjJJl «_*!-/=> ^ c-sw’l cuLJLS" ^ybj . . bureau j 1 media j 1 data 

o 5 ^’ (TJ^- * C5-^ * £L>-j]| (_#» * . . in vitro 

• *>» 

. * ^J-l J> * j! * sU-1 J * ,>0: . . in vivo 

. 8 <1>153.I ^ * { jjj: . . in situ 
. * (Jl±il jJLc. * i jmC _ . . ( exempli gratia jL^pM ) e.g. 

- H aJI 45! » ‘ that is - t J^ s i . . ( id est ) i.e. 

. * y* * (jl ‘namely’ ,_£*£ - • - ( videlicet jUa^l ) viz. 

. compare * <1 )jU * ( _ 5 i*-c _ ■ ■ ( confer jL^sM ) cf. 

. and others 8 Cij jA j 8 . . ( et alii jUsCpM ) et al. 

\"\A 



J- oUJKJt _ 

i _ ! h> JJjdd ‘ oL-LaVl ^ 'jbj ithus * liSCa * . .sic 

jA (_ji j\ tl*jl-l i (JaJi oi 

. * ZjjZj* * ji * SJllI 8 c5 i«t£ . . per cent 

. 8 «GlS ^ 8 j\ 8 <GlJu 8 . . per se 

. 8 a^ju JS - 8 8 U jp- 8 1 JjJ{ . . per annum 

. 8 sj JS3 8 j*s . . per capita 
- --role 

l jA 1. ^ r , ) iojjl olnj ^jA ajlxl— o> oLa.br fjA JJLjla <UjjLi JL>- idJJJLS^ J 

{jA I * j^T — l^JLa. O uai 5 JtS ^jA — C*> t . oLaJLS* ^A_J t ( <LJllaj^M ^ <Lj ^Ul 
« •••■< (jSUj * Ja=“ L^lai t ilSLo t ijJJl 

<UuLa]| 'l A jj . i\. / 3 *j| L^jIAJ LaJS^ L$j «L*sliJ-| Q^.aJkl 4.0 J ■/? 1 1 oLo^L*Jl Igju 

: SJbJl oLJLSCJl 


a posteriori 

denouement 

pro rata 

a priori 

dilettante 

regime 

ad infinitum 

entree 

resume 

ante bellum 

entrepreneur 

role 

apropos 

ex officio 

status quo 

attache 

expose 

subpoena 

bona fide 

genre 

tete-i-tete 

carte blanche 

habeas corpus 

versus 

charge d'affaires 

laissez faire 

vice versa 

cliche 

milieu 

vis-a-vis 

communique 

mores 

vis6 

coup d'etat 
debris 

naivete 

par excellence 

Weltanschauung 


^ (*JjW oLaJS" ^»UJ1 J ^5ll ^a ^ ajT ijl i jLi)ll jjJ- j 

l -CiUo k_jls3l ^jALo ii\ O^o'y olaiSLJl oJlA Jiai S ■ _. ij"Q ( 

. tsjJla I^JLjOxI 6j5Li o! jt i Ui j>-j lljlA |»JL>J oi Ulj 

\v\— 



LS J~1\ Jjj 

r^ 1 o* krt- ^ ^j>h 0 * 1^1 *iwt Uj _ r 

Cjz^J l *-*jP*i ^LisAJlj £-^r U-J oUJ Jl^- ^ L*S <. ^ Lp 

tj ^ jt C)UK s jto^l julp ^ IkJl IjU ^ *UL)/l 

■ cs*^ 

dr* ^Jjl cui5L- 1S{ ^/} j^- 4 ^j>cJ| ^jLp IjljM _ 1 

oI^xp ajIJj ^ *l>- IS} In Vitro c t j^j in vitro ^ in ^L-l lJ ^ ui 4 £>Ij_jjJ1 
. b\j^*l\ ^ J>A £j> y> ^\ ^ *U- IS} in Vitro l^z£j Uio 4 lL^JI 

*L<wl j^-9 L^5 _ aJ-s^I I^jLjJj oUK3l { jh ju ijkS* _ r *>' ! )}\ ^JUaJ IS} - o 
4jJ^>o! 1 - 3 l$J cjlidll lIIj cJl5j _ a~JL*J| cjIjjjjJI ^Upj c ^Ji>-Ul 
Cr° hy)^y\ ^^1.11 1 ) aJLj^JI o j ^L l jp 

t aJU^NIj 4 aJITSMj t Ji* 4 ^ ^Jti iojjjMl luIjJUI 

jia^T UI aJ^JJ VXSJ looks' u-J jikil CjUISOI jU ( £cJl . . . iJLou^lj 

* translated i^>- o~~Jj 4 transliterated J\ h aX^SII L^UL 
^1 ^ jZ'ij ‘al-Maktabah al-Akadimiyah’ : IJlSj * (( L^jIlVl 8 
4 ‘Academic Library’ jl t ‘Academic Press’ jl <. ‘Academic Stationary’ 

. ‘Academic Bookshop’ jl 

4 c - fj-* JI aJLj J\ uij^jLl ^J^jcUvJV ^ydl c^UJJl a1i«| y* j 

{ y A . ( «Lw^jjJl Al^-vaXo ) aI*>LwJ|j t Aj jjSUlj t AJL^soJl J 4 LHjLJlj 

(3Llaj l^j*y ) — IJU^Jl aJ*JJL f^\ — l^j AjliSU aJLJjJI 1 ^3 

^^lll djUJUl iJljjJl AiJUl aJUL*^ Iwaji ^Jygjgj Aj}i ( djLy?b^Jl ^3 

. aJL j J\ oj ^Ll 

ajLS' julp diacritical marks ^ j ^J-l jla:l 5^Il ola^UJl aSL^} U5b 
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vj Sj j-J-l l_£-*J * f vJ^Lv5»Ij jJl 


I ^LLa <L*-J j-ill 


a. accepts, accepted 

a.c. ann4e courante, current year 

art. article, article 

av. avec, with 

B. B. billet de bank, bank note 

c (c") centime (s), centime(s) 

cA-d. c'est-k-dire, that ia (i.e.) 
ch. chapitre, chapter 

ch. de f. chemin de fer, railway 
Cie, C u compagnie, company 

rj.V. cheval vapeur, H.P. 

C. , c., c 4 * compte, account 

f., fr.(s) franc, franc (s) 
h. heure, hour 

J.-C. Jdsus-Christ, Jesus Christ 

M. , MM. Monsieur, Messieurs, Mr., 

Messrs. 

M ra » Madame, Mrs. 

M lU Mademoiselle, Miss 

Mgr monseigneur, my lord 

N. -D. Notre Dame, Our Lady 

N.D.L.R. note de la redaction, edi- 
tor's note. 

p.ex. par exemple, for example 

p.Ls.a. pour faire ses adieux, to 

Bay goodby 


j y>j£ I <_s^' 

<L-JU ^Jl 

AjM U jil\ 

R.F. R6publique frangaise, 

French Republic 

R. S.V.P., repondez, s’il vous plait, 

or please answer 

r.s.v.p. 

S. A.R. Son Altesse Royale, His 

Royal Highness 

S.E. Son Excellence, His Ex- 

cellency 

S.E.O. sauf erreur ou omission, 

error or omission excepted 
S.M. Sa Majesty, His Majesty 

S.A., Soci6t6 anonyme, similar 

Soc. to limited liability com- 


an* 

S.S. 

pany 

Sa Saintete, His Holiness 

i:t 

s f il vous plait, please 

tome, book 

ttt. 

titre, title 

t.B.V.p. 

tournez, s*il vous plait, 
please turn 

voy., v. 

voyez, voir, see 

V T * 

veuve, widow 

1” 

premier (m.), first 

Jar* 

premiere (f ), first 

II«, 2* 

deuxifeme, second 


^lll jli . . iJLi $ j* ^ jjs ^5 ^Uij clW Ijiajj 
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Mm 

megamfetre 

mm 3 

millimfetre cube 

6 

gramme 

hkm 

hectokilomfetre 

ha 

hectare 

dg 

decigramme 

mam 

myriamfetre 

a 

are 

eg 

centigramme 

km 

kilometre 

ca 

centiare 

mg 

milligramme 

hm 

hectomfetre 

dast 

dfecastfere 

kl 

kilolitre 

dam 

decamfetre 

st 

stfere 

hi 

hectolitre 

m 

mfetre 

dst 

dfecistfere 

dal 

dfecalitre 

dm 

dfecimfetre 

t 

tonne 

1 

litre 

cm 

centimetre 

q 

quintal 

dl 

decilitre 

m 1 

mfetre carrfe 

kg 

kilogramme 

cl 

centilitre 

mm 

mi hi mfetre 

hg 

hectogramme 

ml 

millilitre 

mm 5 

millimfetre carrfe 

dag 

decagramme 
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a. an, am, an der, on (the), at 

(the) 

a.a.O. am angefQhrten Ort, In the 
place cited (loc. eit.) 

Abb. Abbildung, illustration, figure 
Abk. AbkOrzung, abbreviation 
Abt. Abteilung, Bection 

a.d. an der, on the 

a. D. aufier Dienst, retired 

Adr. Adrease, address 

A.G. Aktlengesellschaft, corpora- 
tion 

allg. allgemein, general (ly) 

Anm. Anmerkung, note 

Art. Artikel, article 

Aufl. Auflage, edition 

b. bel, beim. near, with, c/o 

Bd. Band, volume 

bea. besonden, especially 

betr. betreffs, betreffend, concern- 

ing 

bea. bexQglich, respecting 

Bex. Bezirk, district 

bezw., beziehungsweise, re ape c- 

bzw. tively 
Big. Beilage, enclosure 

b.w. bltte wenden, please tum page 

ca. circa, zlrka, about 

d.X. der Xltere, Sr. 

ders. derselbe, the same 

dgl. der^lcichen, the like, of that 

d.h. das heiflt, that Is, i.e. 

d.i, das 1st, that is, i.e. 

d.J. der JUngera, junior; dieses 

Jahres, of this year 
DM Deutsche Mark, mark (after 

World War II) 

d. M. dieses Monats, of the . . . 

instant 

do. ditto, the same 

Dr. Doktor, doctor 

Dtzd. Dutzend, dozen 

einaohl. einschliefilich, inducting, In- 
clusive 

entspr. entsprechend, corresponding 

e. V. eingetragencr Verein, incor- 

porated society or associa- 
tion 

ev. evangelisch, Protestant 

evtl. eventuell, perhaps, possibly 

Fa. Firma, firm 


fif. folgende (Reiten), following 

„ , „ (pages) 

F.f. Fortsetzung folgt, to be corii 

tlnued 

Forts. Fortsetzung. continuation 
Frl. Fraulein, Miss 

geb. geboren born ; gebunden, 
bound ; geborene, n£e 
Gebr. Gebrtlder, Brothers 

gef. gef&lligst, kindly 

gegr. gegrilndet, founded 

ges. gesetzlich geschiitzt, regls- 
gesch. tered trademark* 
GUn.b.H.Geaellschaft mit beschr&nk- 
ter Haftung, Ltd., or Inc. 
brag. herausgegeben, edited or 
published 

i. in, im } in, in the 

Ing. Ingenieur, engineer 

inkl. inklusive, inclusive, included 

Insb. tnsbesondere, in particular 

Kap. K&Ditel. chapter 

kath. kathalisch, Catholic 

K|. Klasse, class 

Ifd. laufend, current 

Lfg. Lieferung, fascicle 

M. Mark, mark (coin) 

m. E. meines Erachtens, In my 

opinion 

Nachf. Nachfolger, Buccessor(s) 
nachm. nach mit tags, p.m., after- 
noon 

n&ml. n&mlich, namely, i.e. 

NB (nota bene) beach te, note, 
remark (P.S.) 

n. Chr. nach Christus, A.D. 

n.F. neue Folge, new series 
No., Numero, number 

Nr. 

no., Netto, net 

ntto. 

od. oder, or 

6., tisterreichisch, Austrian 
taterr. 

p.A. per Adrease, care of (e/o) 

Pf. Pfennig, penny 

Pfd. Pfund, pound (lb.) 

PS Pferdest&rke, horsepower 
resp. respektiv, respectively 
rglm. regelmfcifig, regular 


S. Seite, page 

s. siehe, see (cf.) 

sel. selig, late 

Skt., Sankt, Saint 

St. 

s.o. siehe oben, see above 

sag. sogenannt, so called 

Sp. Spalte, column 

St. Stock, individual piece 

staatl. staatlich, State or Federal 

Str. Strasse, Btreet 

s.u. siehe unten, see below 

T. Teil, part 

teilw. teilweise, partly 

u. und, and 

u.a. und andere, and others; 

unter anderem, among 
other things; unter andern, 
among others (inter alia) 

u. a.m. und andere mehr, and many 

others 

U. A. Urn Antwort wird gebeten, 

w.g. an answer is requested 

usw. und so weiter, and so forth, etc. 

v. (vide) siehe, see (cf.); von, 

of, from, by 

v.Cbr. vor Christus, B.C. 

Verf. Verfasser, author 
Verl. Verleger, publisher . 
vgl. vergleiche, compare 
v?H. vom Hundert, percent (%) 
v.J. vorigen Jahres. of last year 

v. M. vorigen Monats, of last 

month 

vorm. vorraittags, morning, a. m. 
Vors. Vorsitzender, chairman 

w. o. wie oben, as above 
Wwe. Witwe. widow 

z. zu, sum, zur, to, to the, at 

z.B. zum Beispiel, for example 

z.H. zu H&nden, attention of 

Ztschr. Zeitschrift, periodical 

x. T. zum Teil, in part 
zus. zusammen, together 

z.Z. zur Zeit, at the time, acting 

(e.g„ secretary) 
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A.P. Anno Passato, in the past 

year; Amsterdams Peil, 
Amsterdam ordnance da- 
tum 

b.v. bij voorbeeld, for example, 

e.g. 

dgl. dergelijke, such 

d. i. dat is, that is, i.e. 

dl. deel, part, volume 

e. g. eerstgenoemde, the former, 

the before-mentioned 

enz. en zo voort, and so forth, 

etc. 

e.v. eerstvolgende, the following, . 
next 

geb. geboren, born, n4(e); also 

gebonden, bound 

Gebr. Gebroeders, Brothers, Bros. 

Geref. Gereformeerde, Reformed, 

Calvinist 

Hfst. Hoofdstuk, chapter 

H.M. Hare Majesteit, Her Maj- 

esty 


: i J 


cJ L.jC.j iMI ijuLiJl CjI £ja 


jl. jongstleden, last, ult. 

Jr. Junior, junior 

jr. jaar, year 

11. laatstleden, last, ult. 

Mej. Mejuffrouw, Miss 
Mevr. Mevrouw, Mrs. 

Mij #l Maatschappij, society, com- 

pany 

Ndl. Nederland, the Netherlands 

nl. nameliik, namely, viz 

n. m. n&middag, post meridiem, 

p. m. 

N.Y. Naamloze Vennootschap, 

limited-liability company 

o. a. onder andere, among others 

ong. ongeveer, about, ca. 

Opm. Opmerking, remark 

p. a. per adres, c/o 

p.st. pond sterling, pound ster- 

ling, £ 

Sen. /Sr. Senior, senior 

vgl. vergehjk, compare, cf. 

v.m. voormiddag, ante meridiem, 






a/c. a conto, account 

a.c. anno corrente, current 

year 

a.D. anno Domini, in the 

year of our Lord 
a.m., ant. antimeridiano, a. m. 
a.p. anno passato, last year 

c. m. corrente mese, instant 

C.* Compagnia, company 

d. C. dopo Cristo, after Christ 

Dep. prov. Deputato provinciale, 

member of the provin- 
cial parliament 

diap. dispensa, number, part 

eco. eccetera, etc. 

Ed. Ediiione, edition; - Edi- 

tore, editor 


es. 

fasc. 

f(err). 

f.co 

F.Ui 

Giun. 

I. Cl. 
IU.mo 

lit., L 
LL. MM. 


NJ 

N.° 

On. 

p.m. f 

pom. 


esempio, example 
fascicolo, number, part 
ferrovia, railroad 
franco, post free 
Fratelli, brothers 
Giuniore, junior 

? rima cl&sse, first class 
llustrissirao, most illus- 
trious 
lire 

Loro Maestfc, Their Maj- 
esties 

Numeri, numbers 
Numero, number 
Onorevole, Honorable 
pomeridiane, p.m. 


wr 
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J^Ull 


alpha 

A 

CL 

a 

ust 

beta 

B 

P 

b 


gamma 

r 

v 

g (orn) 

UUr 

delta 

A 

s 

d 

Ua 

epsilon 

E 

e 

e 


zeta 

Z 

£ 

z 


eta 

H 

V 

e 


theta 

9 

e 

th (or t) 


iota 

I 

t 

i 


kappa 

K 

K 

c (or k) 

LIS' 

lambda 

A 

\ 

1 

IjuN 

mu 

M 

P 

m 

Ji* 

nu 

N 

V 

n 

J 5 

xi 

a 

£ 

X 

lSL> 

omicron 

o 

o 

o 


Pi 

ii 

‘ IT 

P 


rho 

p 

P 

r (or rh) 

JJ 

sigma 

2 

or, ? 

s 


tau 

T 

T 

t 

jt 

upsilon 

Y 

V 

y(oru) 


phi 

«& 

<t> 

ph (or f) 


chi 

X 

X 

ch 

iS* 

psi 

¥ 

* 

ps 

) 

omega 

ft 

0) 

6 
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S.S.B.S. S. 


— 4j yJJl 


jl-, utlh^ut fapelalous). aero-, summit (acropetai) , actino-, layed (actino- 
morphic). adelphos, brother (monadelphous) : amphl-, both (amphibious); 

ana-, up (anabolism), andr-, of man or male (androecium) ; anemos, umd 
(anemophily* . aagios, a vessel (angiosperra); anti-, opposite (antipetalous) ; 
apo-, away f rim iapocarpousj . bio-, life (biology); blema, covering (epiblema): 
bolos, a carp, fruit (epicarp); cata, dcum (catabolism); chlamys, 

a cloak (archichlamvdeac)-; chloro-, green (chlorophyll); chromo, colour 
(chromoplast) . cleisto-, closed (cleistogamous) . cyto-, cell (cytoplasm) ; derma, 
sAm (epidermis), di-, twice (dicotyledon), dich-, apart (dichotomous), 
dynamis, strength (tetradynamous) ; endo-, within (endocarp); epi-, on (epider- 
mis), ergon-, work (energy); gamos, marriage (polygamy); ge, earth (geotro- 
pism); -gen, producing (endogenous, oxygen); gyn-, of tooman or female 
(gynarccum) . helios, sun (hchotropism) . hetaios, different (heterogamous) ; 
histos, web, tissue (histology), homos, same (homology);* hypo-, under (hypo- 
dermis); logos, science (physiology); mega-, large (megaspore); meros, part 
(mericarp); meso-, middle (inc-socarp) ; micro-, little (microspore); mono-, 
single (monadclphous) : morphe, form (morphology); -oecium (oikos), house 
(androecium) . *c;d, like (b~cteroid); oon, an egg] orthos, straight (ortho- 

stichies), pen-, around (pcricyde). -phile, loving (hydrophilous); phobe, 
hating (photophobic) , -phore, carrying (carpophore); phyll, leaf (mesophyLl) ; 
phyte, plant (sp» rmatophyta) . plasma, anything formed (protoplasm), pod, 
foot (monopodia M . poly. (polypetalons) ; protos, first (protoplasm); 

pseudo, false (pseudocarp) ; rhiza, a root (rbizoid) ; sapros, putrid (saprophyte) ; 
schizo, sfilit (schizocarp) ; scleros, hard (scler enchyma) ; sperma, seed (endo- 
sperm) ; stichos, a row (orthostichies) ; Byn-, together with (syncarpous) , tetra, 
four (tetradynamous) ; thee, a case (theca) ; tropos, direction (heliotropism) ; 
xero-, dry (xerophilous) ; xygon, a yoke (zygomorphic) ; xylon, wood (xylem) . 


a., annus, year; ante, before 
A,A.C., anno ante Christum, in the 
year before Christ 

A.A.S., Academiae America nae Socius, 
Fellow of the American Academy 
(Academy of Arts and Sciences) 

A.B., artium baccalaureus, bachelor of 
arts 

ab init., ab initio, from the beginning 
aba. re., absente reo, the defendant 
being absent 

A.C., ante Christum, before Christ 

A. D., anno Domini, in the year of our 
Lord 

a.d., ante diem, before the day 
ad fin., ad finem, at the end, to one end 
h.l., ad hunc locum, to this place, 
on this passage 
inf., ad infinitum, to infinity 
init., ad initium, at the beginning 
int., ad interim, in the meantime 
lib. t ad libitum, at pleasure 

Wo 


I AxjUtJl 

ad loc., ad locum, at the place 
ad val., ad valorem, according to value 
A.I., anno inventionis, in the year of the 
discovery 

al., alia, alii, other tilings, other persons 
A.M., anno mundi, in the year of the 
world; Annus mirabilis, the wonder- 
ful year [1666]; a.m., ante meridiem, 
before noon 

an., anno, in the year; ante, before 
ann., annales, annals; anni, years 
A.R.S.S., Antiqiiariorum Rcgiae Socie- 
tatis Socius, Fellow of the Royal 
Society of Antiquaries 

A. U.C., anno urbis conditae, ab urbe 
conolita, in [the year from] the 
building of the City [Rome], 753 B.C. 

B. A., baccalaureus artium, bachelor of 
arts 

B. Sc., baccalaureus scientiae, bachelor 
of science 

C. , centum, a hundred; condemno, I 
condemn, find guilty 



c. , circa, about 

cent., centum, a hundred 
cf., confer, compare 
C.M., chirurgiae magister, master of 
surgery 

coch., cochlear, a spoon, spoonful 
coch. amp., cochlear amplum, a table- 
spoonful 

coch. mag., cochlear magnum, a large 
spoonful 

coch. med., cochlear medium, a dessert 
spoonful 

coch. parv., cochlear parvum, a tea- 
spoonful 

con., contra, against; conjunx, wife 
C.P.S., oustos privati sigilli, keeper of 
the privy seal 

C. S., custos sigilli, keeper of the seal 
cwt., c. for centum, wt. for weight, 

hundredweight 

D. , Deus, God; Dominus, Lord; d., de- 
cretum, a decree; denarius, a penny; 
da, give 

*D.D., divinitatis doctor, doctor of 
divinity 

D.G., Dei gratia, by the grace of God; 

Deo gratias, thanks to God 
D.N., Dominus noster, our Lord 
D. Sc., doctor scientiae, doctor of 
science 

d. s.p., decessit sine prole, died without 
issue 

D.V., Deo volente, God willing 

dwt., d. for denarius, wt. for weight 
pennyweight 

e. g., exempli gratia, for example 

et aU et alibi, and elsewhere; et alii, 
or aliae, and others 

etc., et cetera, and others, and so forth 
et seq., et sequentes, and those that 
follow 

et ux., et uxor, and wife 
F., Alius, son 

f. v hat, let it be made; forte, strong 
fac., factum similis, facsimile, an exact 

copy 

fasc., fasciculus, a bundle 
fi., flores, flowers; floruit, flourished: 
fluidus, fluid 

f.r., folio recto, right-hand page 
F.R.S., Fraternitatis Regiae Soclus, 
Fellow of the Royal Society 
f.v., folio verso, on the back of the leaf 
guttat., guttatim, by drops 

H., hora, hour 

h.a., hoc anno, in this year; hujus anni, 
this year's 

hab. corp., habeas corpus, have the 
body — a writ 

h.e., hie est, this is; hoc est, that is 
h.m., hoc mense, in this month; huius 
mensis, this month's 
h.q., hoc quaere, look for this 

H.R.I.P., hie requiescat in pace, here 
rests in peace 


Jj^\ 

H.S., hie sepultus, here is buried; hie 
situs, here lies; h. s. f hoc sensu, in this 
sense 

H. S.S., Historiae Societatis Socius, 
Fellow of the Historical Society r 

h. t., hoc tempore, at this time; hoc 
titulo, in or under this title 

I, Idus, the Ides; i., id, that; immortalis, 
immortal 

ib. or ibid., ibidem, in the same place 
id., idem, the same 
t.e., id est, that is 

imp., imprimatur, sanction, let it be 
printed 

I. N.D., in nomine Dei, in the name 
of God 

in f., in fine, at the end 
inf., infra, below 
init., initio, in the beginning 
in lim., in limine, on the threshold, at 
the outset 

in loc., in loco, in its place 
in loc. cit., in loco citato, in the place 
cited 

in pr., in principio, in the beginning 
in trans., in transitu, on the way 

i. q., idem quod, the same as 
i.q.e.d., id quod erat demonstrandum, 

what was to be proved 

J. .judex, judge 

J.C.D., juris civilis doctor, doctor of 
civil law 

J.D., jurum doctor, doctor of laws 
J.U.D., juris utriusque doctor, doctor 
of both civil and canon law 
L. f liber, a book; locus, a place 
£, libra, pound; placed before figures, 
thus £ 10; if l.,tobe placed after, as 401. 
L.A.M., libera lium artium magister, 
master of the liberal arts 
L.B., baccalaureus literarum, bachelor 
of letters 

Ib.. libra, pound (singular and plural) 
L.H.D., literarum humaniorum doctor, 
doctor of the more humane letters 
Litt. D., literarum doctor, doctor of 
letters 

LL.B., legum baccalaureus, bachelor 
of laws 

LL.D., legum doctor, doctor of laws 
LL.M., legum magister, master of laws 
loc. cit., loco citato, in the place cited 
loq., loquitur, he, or she, speaks 

L. S., locus sigilli, the place of the seal 
l.s.c., loco supra citato, in the place 

above cited 

£ s. d., librae, solidi, denarii, pounda, 
shillings, pence 

M. , magister, master; manipulus, hand- 
ful; medicinae, of medicine; m., meri- 
dies, noon 

M.A., magister artium, master of artp 
M.B., medicinae baccalaureus, bachelor 
of medicine 

M. Ch., magister chirurgiae, master of 
surgery 

\V”V 
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M. D., medicinae doctor, doctor of 
medicine 

m.m., mutatis mutandis, with the 
necessary changes 

m. n., mutato nomine, the name being 
changed 

MS., manuacriptum, manuscript; 

MSS., man u scripts, manuscripts 
Mus. B., musicae baccalaureus, bache- 
lor of music 

Mus. D., musicae doctor, doctor of 
music 

Mus. M., musicae magister, master of 
music 

N. , Nepos, grandson; nomen, name; 
nomina, names; noster, our; n„ 
natus, born; nocte, at night 

N.B., nota bene, mark well 
ni. pri., nisi prius, unless before 
nob., nobis, for (or on) our part 
no!, pros., nolle proBequi, will not 
prosecute 

non cul., non culpabilis, not guilty 

n. L, non licet, it is not permitted; non 
liquet, it is not clear; non longe, not 
far 

non obs., non obstante, notwith- 
standing 

non pros., non prosequitur, he does not 
prosecute 

non seq., non sequitur, it does not fol- 
low logically 
0-, octarius. a pint 

ob., obiit, he, or she, died; obiter, In- 
cidentally 

ob. s.p, obiit sine prole, died without 
issue 

o. c., opere citato, in the work cited 
op., opus, work ; opera, works 

op. cit., opere citato, in the work cited 

P. f papa, pope; pater, father; pontifex, 
bishop; populus, people; p., partim, 
in part; per, by, for; pius, holy; pon- 
dere, by weight; post, after; primus, 
first; pTo, for 

p. a., or per ann., per annum, yearly; 
pro anno, for the year 

p. ae., partes aequales, equal parts 
pass., passim, everywhere 
percent., per centum, by the hundred 
pil. f pilula, pill 

Ph. B, philosophiae baccalaureus, bach- 
elor of philosophy 

P.M., post mortem, after death 

p. m., post meridiem, afternoon 

pro tem., pro tempore, for the time 
being 

prox., proximo, in or of the next 
[month] 

P.S., postseriptum, postscript; P.SS., 
postscripts, postscripts 

q. d., quasi dicat, as if one should say; 
quasi dictum, as if said; quasi dixis- 
set, as if he had said 


q.e., quod est, which is 

Q.E.D., quod erat demonstrandum, 
which was to be demonstrated 

Q.E.F., quod erat faciendum, which 
was to be done 

Q. E.I., quod erat inveniendum, which 
was to be found out 

q.!., quantum llbet, as much as you 
please 

q. pi., quantum placet, as much as 
seems good 

q.s., quantum sufficit, sufficient quantity 
q.v., quantum vis, as much as you will; 
quern, quam, quod vide, which see; 
qq. v., quos, quas, or quae vide, which 
see (plural) 

R. , regin a, queen; recto, right-hand 
page; respublica, commonwealth 

I|, recipe, take 

R.I.P., requiescat, or requiescant, in 
pace, may he, she, or they, rest in 
peace 

R.P.D., rerum politicarum doctor, 
doctor of political science 
rr., rarissime, very rarely 

R. S.S., Regiae Societatis Sodalis, 
Fellow of the Royal Society 

S. , sepultus, buried; situs, lies; societas, 
society; socius or sodalis, fellow; 
s., semi, half; solidus, shilling 

s.a., sine anno, without date; secundum 
artem, according to art 

S.A.S., Societatis Antiquariorura Socius, 
Fellow of the Society of Antiquaries 
sc., scilicet, namely; sculpsit, he, or she, 
carved or engraved it 
Sc. B., scientiae baccalaureus, bachelor 
of science 

Sc. D., scientiae doctor, doctor of science 

S.D., salutem dicit, sends greetings 
s.d., sine die, indefinitely 
sec., secundum, according to 
sec. leg., secundum legem, according to 
law 

sec. nat., secundum naturam, according 
to nature, or naturally 
sec. reg., secundum regulam, according 
to rule 

seq., sequens, sequentes, sequentia, the 
following 

S.H.S., Societatis Historiae Socius, 
Fellow of the Historical Society 
s.h.v., Bub hac voce or sub hoc verbo, 
under this word 

s.l.a.n., sine loco, anno, vel nomine, 
without place, date, or name 
g.l.p., sine legitima prole, without 
lawful issue 

B.m.p., sine mascula prole, without 
male issue 

s.n., sine nomine, without name 
a.p., sine prole, without issue 


wv 



S.P.A.S., Societatia Philosophiae 
Americanae Socius, Fellow of the 
American Philosophical Society 
a.p.fl., sine prole auperstite, without 
surviving issue 

S.R.S., Societatis Regiae Sorius or 
Sodalis, Fellow of the Royal Society 
ss, scilicet, namely (in law) 

S.S.C., Societas Sanctae Crucis, Society 
of the Holy Cross 
stat., statim, immediately 
S.T.B., sacrae theologiae baccalaureus, 
bachelor of sacred theology 
S.T.D., sacrae theologiae doctor, doctor 
of sacred theology 

S.T.P., sacrae theologiae professor, 
professor of sacred theology 
sub., subaudi, understand, supply 
sup., supra, above 

t. or temp., tempore, in the time of 
tal. qual., talis qualis, just as they come; 

average quality 

U.J.D., utriusque juris doctor, doctor 
of both civil and canon law 
ult.j ultimo, last month (may be abbre- 
viated in writing but should be 
spelled out in printing) 
ung., unguentum, ointment 

u. s., ubi supra, in the place above 
mentioned 

ut diet., ut dictum, as directed 
ut sup., ut supra, as above 
ux., uxor, wife 


L^Ull t^xJl 

v., versus, against; vide, see; voce, 
voice, word 

v. a., vixit aunos, lived [so 

many] years 

verb, sap., verbum [satis] sapienti, a 
word to the wise suffices 
v ; g., verbi gratia, for example 
viz, videlicet, namely 
v.s., vide supra, see above 


^ ji ^jji yyi * v-nUL jLL u . . pjwi 

^j- 0 plij'VL 4 a515 - { _ $ L L-i - . . I JJj * ^UjMi ijJULp iiJb- J y>- 


^Jl Jb-lj 


unus, una, unum 

duo, duae, duo 

tres, tria 

quattuor 

quinque 

sex 

septem 

octo 

novem 

decern 

undecim 

duodecim 

tredecim 

quattuordecim 

quindecim 

eedecim 

septendecim 

duodeviginti 

undeviginti 

viginti 

viginti unus, etc. 


one 

two 

three 

four 

five 

six 

seven 

eight 

nine 

ten 

eleven 

twelve 

thirteen 

fourteen 

fifteen 

sixteen 

seventeen 

eighteen 

nineteen 

twenty 

twenty-one, etc. 


duodetriginta 

undetriginta 

triginta 

quadraginta 

quinquaginta 

sexaginta 

septuaginta 

octoginta 

n on agin t a 

centum 

centum et unus, 
etc. 

ducenti, -ae, -a 

trecenti 

quadringenti 

quin gen ti 

sescenti 

septingenti 

octingenti 

nongenti 

mille 


twenty-eight 
twenty-nine 
thirty 
forty 
fifty 
sixty 
seventy 
eighty 
ninety 
hundred 
hundred and one, 
etc. 

two hundred 
three hundred 
four hundred 
five hundred 
six hundred 
seven hundred 
eight hundred 
nine hundred 
thousand 


WA 



i i , oL*-L£^l ijjjJJl —...,— i — i ■■■ — i — ■■■ ■ 

^ jl i ^ U5 ^ {J si\ oUiSUl 'j* -bwU- jUi^J Lj> 

lZjUJSDI UjUJI ( y^Jc3 . iS*^ J 

: oUll jJU ^ ^1 5JUl 


ad, to (adhesion) ; alb us, white (alburnum) ; amplexus, embraced (amplexi- 
caul) ; arena, sand (arenaceous) ; argilla. clay (argillaceous) ; aurieulus, little 
ear (auriculate) ; arilla, armpit (axil, axillary) ; bacillum, little staff (bacillus) ; 
bi-, twice (bifid, bipinnate) : bulb us, onion (bulb) ; caducus, fallen (caducous) ; 
capillus, hair (capillary); c&pitulum, little head ; capsula, tittle box (capsule;; 
career, prison (carcerulus) ; earn-, flesh (carnivorous) ; caruncula, small piece 
of flesh (caruncle); caulis, stem (caulicle); com- (cum), with (compound, 
collateral); corona, crown ; corolla, little crown ; corymbus, bunch of flowers 
(corymb) ; cutis, skin (cuticle) ; decurro, to run down (decurrent) ; decusso, to 
divide crosswise (decussate) ; debisco, to open (dehiscent) ; duramen, hardness ; 
equito, to ride on horseback (equitant) ; ex, without (exalbuminous) ; -fid, cleft 
(pinnatifid) ; fistula, pipe (fistula) ; flaccid us, withered (flaccid) ; flos, flower 
(floral); folia, leaf (foliage); folliculus, little bag (follicle); fugo, to flee 
(fugaceous) ; glaber, smooth (glabrous) ; glaucus, bluish grey (glaucous) ; h&sta, 
spear (hastate); haustus, drawing up water (haustorium) ; hispid us, bristly 
(hispid); humus, soil (humus); imbrex, -icis, a roof tile (imbricate); impar, 
unequal (imparip innate) ; inter, between (intercellular); involucrum, cover 
(involucre); labium, lip (labiate); lignum, wood (lignified); ligula, strap 
(ligulate); loculus, little place (trilocular) ; nectar, honey, nodus, knot (node); 
nuto, to nod (nutation); mix, nut (nucellus); ovum, egg (ovule); papilio, 
butterfly (papilionaceous); par, equal (paripinnate) ; paries, wall (parietal); 
pelta, shield (peltate); persona, mask (personate); peto, to seek (acropetal); 
pinna, wing (pinnate); pluma, feather (plumule); pulvinus, cushion ; pyxis, 
box (pyxidium); racemus, bunch of grapes (raceme); radix, root (radicle); 
renes, kidney (reniform); rota, wheel (rotate); sagitta, arrow (sagittate); 
sectus, cut (pinnatisect) ; serra, saw (serrate); siliqua, pod or shell; subula, 
awl (subulate) ; nmbella, parasol (umbel) ; urceolus, little pitcher (urceolate) ; 
vas, vessel (vascular); versatilis, revolving (versatile); verticillus, whirl of a 
spindle (verticillate). 




JjoaJI 


u2U* j U &+*) : &u/f 


^JU Lg^*^* t < A^j o j ijJLlil uj ^p-e_<J \j 4^eJL*Ji JjL* jJl j^laj ^ i p'lJa^Vi (_)| 

4jc>-I < js^i • ■ • *— iJ y ~~* — JjVl fLSil ^5 _ t SLJ-I 

j\ 4jLi*J 1 _ JJL* jJl j\ _ cLocJl ojlijjj 

*U^Vl JLp - JULl huJzj _ ^.Vl 0 <L-tf ^1 

. plk^-Vl £jA 0 <_£ ^>-t CjLp- J j J} UlJLO Jj $ *L*Jailj 4j^iJJl 

\ La ^SJj ^jCu ^Jl i*jLtJl f-UsL^Vl ibu T j 

tlr^» a iiJU^ J j ^ A^c* ^jIij j] {jm cJtwy j*-w-l \ 

^ _ iJtildl (3U- ^ «^>-LJi J-/* jj ^1 _ oU-b^-^l j\ c tl^Jl 

. kL^Ul Lfclp ^JLa3 2?^ L^' J 

Ux-j t Jjl jJ^-I 5vWpI ^ JjyjJil ^ISjS/l ^jlp ^ oli^Ax>-l j yrj - Y 

. ot«!tJl Ijla L^jjLmJ 

<y 4 iLfl ^ L^jLyaix* iLJL-l »-i5 jJ - F 

. UbJl 

«# 

jSi\ IJ^3 ^ Ot 0^ JS^LJl b\jj> J ^**L*ll Jb-T J\ ;jU>l _ £ 


^A^ 



— 1 - ., 

Ui-j c L iUUi ^Lsf^u-I JJ4& ^l JSCiJl 01^ ^ SjLi^l _ o 

• iSjr-V 1 ji&y a-*- J *. ^bsu-Vl _,l j£ jsCUt J j£h 

>J si&'l ® 4*U\ oL-ljOJl l >l_ r o^l * J> ^-\y SjLiVi _ -\ 

• ^*«-| I jA 

4-A>_UJl JsL-^JI ^ L^jjJa- Jj$^i t/Jl f-Ua^Vl tj-iiui 3jh>l i j>*a dilj cJl£ 

£j^\ y \Sj_y Jviill I jjb ^ ^ yC^ J . jJudi ^ >>«J»j 

. A^aXkJI 4jllS3i y £y£>ji\j <S.iJl ( _j~^JU <llL»^/lj i 

CiluLuSVl <ji Aidi) tSjaj 

J*J ‘ j>-\ o* 4i£jL y* Qutation ^LaVl /\ ^^aJl 

O* '-‘H oL-UaNl U^J i I jji^s I _ r ^-iail frjj-l 0l5 cjl t-rfjl>- 

. J.5 jiJl y>~ «-*>-lv» 

A*iL»il qj L*>j L.,*i $ I ^^>uj 

1 oz^J^y* K j a z+/* ' *' S^saSJI CjL-LiaVi £^_y - \ 

- J-sAdJl ^ j*^3 jdt oljit liJUS 

<_s* _ Jjia^i 0 - i jjU^o iLjJaJi ^ j-v aJl - Y 

* (Jill ^ JaXJl Jy* jJw^t ialo Lulls' j c 4JL&L^* C->l ^Ja3 

^ fr* :,' > , .l {J& IAlA-«jj Lg-Li tA-J-3 ^-St <3Lvmm« iJ Ji ^ C IfcjjJsu* oJb>-lj 

- UjUj ^y>j 

Ailw# L^J> ^1 C JS ^>*lj jJU<2j 0 4_*jln«a 5Jul? t-ljl jJli CU-w^i \h\j 

j\ t j J i yal l ^-Jjj t yo Aj*jlZo 0 CjI jAdjl jlliLwo ii y£ LoJwo <1 oJL>-lj 

. 4jdLXP>T«0 J$\ *,<2,0 ^jJi j j£j 

J^ 3 "^ ^ ^*i CjL>»Ux 5N\ j'y.i L>J 



, ■■ - . CjV 5**Jl ■ ■ 

^ I lj& JS" ilJb JjVl ^ . ^ rll ^ L-b <■ cr 3 : 

. kSi o l JjLgj ^ l^\ a**)^ 

. Iaj^U^L ^SCjLlI 5L^laJl oL^LrS'yi oAa u -JJa^ j 

^3 y-xXjj i Aj. >^ 2 >cJtJl ( JjL^ jJl y«j d -. t t l i CaLolaxil y* ^^LlsV I jy>*j — r 

JUuN oUjLJLl fiJL* j*Sfj . ^Jl y» <_y^ oil Jj-vaJ^l t^NULi dilj 

. ^LiS^fl l^jli . . S j 0 L 0 

Sjjj-vill 0^fL>- ^yi Vj, 4JUal* <1^15 yo j£\ ^Lxsl jy^i - i 

c AjjJLkL U_JlS3l Jyu (1)1 viUi yp VJj J-MSLdJJ • v^a!| 

. ywdl (^^ JUjcU^I d)j3 - JU-I 4^-Jau _ oL jlxll £■* 

y* JLS1 x> d)l tljL^Lldi o j y& yM {^l j jlyU ^ylJ (JJ'-AJi (_yb — ^ 

aJL? vij y > ij yo (_$! ^31 lift Ly>-U^ ojAl Uy ^Jco (^ijJl Qa oi 

. 41/0 


<uJKJl tjLJ ( 1)1 yw j . Salll rtjJLSl] ( ! ) ( 1 )Ll-jj 1 j d)l "la 3 ) aJI>*X--J — V 


t aJLoIws aJL>j>- ya l*yj- j[ capital ^--5 tjyj <L-y2il S^lll yo ^jVl 

^Lp jLoJLmj ^ybVl A-ttJL^ll LgJi aJLo^I- 1 cJlS* <1)1 yx-*£> i 9 y»x-> l*A-J Lg-lfCb 

^jJi £y&ji.\ (j; y>t^» y j»l t LgJli 4.,y5ll olll oJl5l A y» c IgJ ajLL* aJU^»- 

. 4-3 l "Svj 

M 4 •* 

j\ C 4j yi j\ t 4 -aJLp ^Ua>-1 CU «,a7 jlj ^yA Lv5 A -l2il o^U.1 JJLj _ A 

S Oj-i Lwo tlai-1 ^JJJ [ ] y JiJLxja ijri *U»»-Vl *iib ^j. SjUS^ifl y-jj t v , ^ aj ‘ 

i J-^Vl ^ jjbUi Ua^ j jJLp aJ^/jUJ ( ^j-Jt ^ IJiS - jl ) sis 5-K £f y. L«1 

*w*>ej j . jy LxJl <jJJS jlS^ 1)| Aj^xIL LoJj 



" — 1 — 1 ■ " 4 _ 5 -»-L«JV . -i - -i i. 

t ,>« j£Jl I ^ US' j! ) sic iJLS' 

(J lil parentheses ^ ji ^ iydl jt sic 4 ^K |»jlp ^-jCj US 

■ aAJL Ufro .«*j r^xZj Lcjj c aJI£J| 4 JV I y J^yi 

j\ <uK 3 l k.-Ku t Silil y y*-« j^jJLp JLStlll y Ui^ jJl JllP _ ^ 

L^i ^ 4 - 5 ^ 1 L^Jj. fiUo^fi yJl UJLaII oUK 3 l 

Igj yJl UaJl £*^y ^ t y*y y italics mine UK yUSV! 

I JlxJl Jlilt y uiJJi j$*ij • o* 5 JUJL-I 

“Resistance to onion smudge is positively correlated with color of the 
bulb outer scales” (italics mine). 


-K yJl c->UKJl j\ UK 3 l jl«j yi* *j» y italics mine UK ^J> y K j 

. O j^iUo 4JL5U <^3j jS>tJ 


o J l& o _^Ssj uK ) Jolil y* *13^1 *3^ ^‘K- <y jJi -u^ - ^ • 

2j>Lj ^1 Lgi jip- (S^jij <■ yJl aLS:11 U*jJLj <U_aI oli ^Ju p\y^- s i\ 

l)IS| *\ y~» t c_3jjj>a>i P3>- l)1^o <Ua^» 3 »LSj JJ • • ( 

y ;>ju^ is>l&Jl jjSoj 4. SJULl cjUKIII y sj^-Ij *uK 

cl^lU»j UK (jt ) di33 ^j, ojj j*a}\ cupo UK - u ~~al1 *3^1 yaJ y _ oi^lt 

. ( 43jJL?xJs 1 oLKJl £jA 4JUL0 4P J I 0 4-qK* (jlSla 

^Jl capital j~£ y y UK J j\ y JjVl ^JyM j ~> u jy>^ - \ ^ 

Ifci yJl ) 5JbJbl-l UJL| lULLu lil _ ^KUll j] - lower case 

. dJJS ( 0 ^ : :SU 


Oj& U 5 yJl - oULi^ll y — ^ 

c y ^ / 3 ,.^/ g Ju c-tUU5'yi oK ^fy - (Inri* 5 ^* cr"^ 

. l$J 


^Ai 



U L a5**^ 




p^jliJi jj^3j 4 a^*1*JI ajIKJI c->U-^ j)j\ y* ^1 

Ali/^1 tills 'Js- Jj-Jj 4 SS* [J J^j^Jl ^ '^K 

: UJhll 


I44 iHauV jjfc dalflitLkVl 

^JLp U ^}fc tl^- ^ o!>UU11 y U j^>^> ^ aj^* ^ L^ip- 

y* c-»%»Ull y^s j till? KoK-i y» 4 oLi^all t 5 -^| 

? ^Las-Nl JJUJl UK Li 4 5 jK l^j (ijjill t^jK jJj t 

tills j Aj^i*ll oU!>U^Vl yj J^aiil tic>“Ul Lftjb^i ^1 JLj^-VI UJ SJjULj 

? Ul ^1 bo ja i 

L^Lj aj jm < 3 j J> lyrj ^ ^ jJLj ( 5 ^>-i ^ aLLu» jJ: ^J\ SjLiNl oj. 

. ^htSLJl JJUi jj-xl *bJ|j aJIj^oJI l _^ Ljli T j-~x 

^^ju^jjill ^jbuilLJI CjIaKSI jLUt aSj 

p| j->-| ^3 aS jJl ^j-p U^aI A^ldl oL-lSCJl jLx>-i aSKI 0 } 

. tl^UU UI ^jLJI l*?t US' 4 Alts tl^Jl 

K> j^xJi UKll JjU jll ^3 L^jjJj>- j^Ssi) f-lk^-'J aKI _ t _ 5 l_> Uj _. jSSjj 
I ’ t^i.t.tfUll ^-sP ^3 CjLIS F-i^>- UjJjli 5 

: Concentration jK y UK JjL » content <_£ UK - \ 

j\ o j—oj ^-s ^uJl * ■ * s^U* jjl t j* y* J^-^jL jl^Sb t)J, 

J>LojLj ^lijj - Ul )oa UK jAj _ (5 tM ^ycJall ^*^0 j . . . . A — 3 jj 

ol <J ^-flll 1-tA A^3 jJlAj (^jJl ^ISCJI jf ^jiLJl j-vaKl 

jA ^-S^jiJl ol . 0 'jvoJtll jfj>“ ^ * * j T • olS‘ ol^SLJl 

. ^*«Jl y* l^r \ ' • / Y ’ OtS 



. . tjj-d i — 

: Various ^Lj 4*15 JjILs Differential LJ 5 _ Y 

^ j_^oV j 4 oViUll <y> &jj iJbi Differential d)l 

: Ji. t £_*£>! ^ Various iJS 

‘We tested various rates of fertilizers’ 


: Fewer i*IS JjUl* Less i*AS _ Y’ 

4 jlkj V ^1 cjL* 5CJI « J-<> « . i > J Less i*JS ( jS3j 4 « JSl » U-*hlSCs 

. Jad3 JUj l« Fewer 4*15 J * *t» . i U^ j 

: Most ^U.* i*K Jjlx* Majority LJl* i*lS - £ 

M > 

_ most LJLS U^-j 4 Jaii S*j L 4 -JIp 4*15” 

. OuT Jiul* £* j 4 JU5N ^1 oUSOl ^ JS £> - fewer LJS 

: Death i*±5 JjU* Mortality i*A5 _ 0 

Lwj j . isj jjJLJ ujU-T ^ry ‘ Cj^~ “^V t 

: J jii\ jyy^i . . *5&*i i ‘ <^>^1 

‘Low temperature can cause mortality’ 

‘Low temperature can cause death’. 

Only X% mortality occurred among Y. 




: J jJiJl j yt*i$ duds’ 




Only X% of Y died. 



U iijji 


: Jjitl 


All treatments coused >87% mortality of... 


All treatments killed >87% of... 




: ^ US' t olijJl Jjl*x y^\ jLcj L^>- mortality aUS" o 

The mortality rate was 10 % per day. 

_ jjuUJl ^ ^JUJ <uSsji I a^U>- < VI aJU*jJI _ \ ^ ® . J . Lipton ( yp ) 

. ( jJLp (^U-l JiJUtil ^ya JjSfl :>Jl*Jl 

: Several jujlp US JjU* Multiple US _ *1 

yS3 j t ‘multiple choice’ Jl2j ot - !>&» - t 3 jw> multiple ol 

c ‘multiple treatments’ JJU ‘ uU j dibjfc OjSL/)i U-> jy>«j V 

<_$! j 4 pronoun Several US Ul . ‘multiple cultivars’ j 

. Uupj 

: Flavor U>J> iolS' JjLU Taste J jJJt US- jt <Jj ii> UJLS' _ V 

^ uLJJl Si j-k OUJ^/I L^j aajjI taste 

^ U^-Nl 4^_SUll Ul . 4 o^l t 4 A >- jJLLL I 

yo J^pLidJ t l-j jJtJl j\ ss*~ j*-~S t5^1l * — S jll 

* J jill jjsU)} . . . IJjj k 

‘A panel evaluated the taste of the new cultivars in formal taste tests’. 

I (J jti\ .,f?ll UJJj 

‘A panel evaluated the flavor of the new cultivars in formal taste tests’. 

. ‘flavor evaluation’ j t ‘taste test’ UlXi\ U^U\ ^ J 



' - — — — 

. Use Utilize _ j jI ( ^a jLjj ids’ - A 

Jjjlj l utilize hJS {y> c^jllali kJS use o! ^iUS3l l^>- j j* jui 

- Ajli I AjlJl>- 4-JLp 

: Visible j\ J^aJS J,LL. Visual iJLT - <\ 

Ji Visible U t r^nii a J*3 aj * j] 1 J *3 1 Jl Visual iJS' jJSJ 

: jt ts^ U [jl djS wl>- 

‘The low rate of Fe induced a visual symptom*. 

I ^>wil I Lcl^ 

‘The low rate of Fe induced a visible symptom*. 

- V^>JL1 LjL^M \ W.J. Lipton ^ ) 

I $ jjLo _ ^ • 

tomato Jlii * J cjLJI -ubS3l j^p ^ jA\ ^ k^j 

. Apples ^-J j i Apple j t tomatoes j 

! d->.X>- Jj 4 j! JLaXjuLo ^>L*3 d^a-LJl o Ju>- jL> JxliM ^JLP _ ^ 

j*J jfi> LoJ~j t d-jJla- ji La I ja\ <jt d-^Ul -iLdlpl L^-J 4JHLoI jT^a 

JL>-Ij l o. Vj .,1 c • j^o ^J| dad-l oljLoJl JL>*b ) ^^IjLo c dJUS 5>s- f <? JiStilLi 

\ ( * J^jJl oljLjJl 

: (0 JLu 

• The rate of X was significanthy lower under A than under B. 

l ( jJl SJLa-j J-&J ) pJij d^>-Ul <1)1 4aJA-\ 

I SjLjJI 4>v-s& (JjSCj . . iJbj . *C-w*-a C->Ujt 1 a . 5» jJj Ulj 

* X occurred later under A than under B. 


\AA 





: (^ ) Jit. 


• Primary organs were thinner and longer.... 

oJlS liij c ot-tJi IjLa ^ oL*li 4 jI jJ o\ 4^5j-l 

: SjLjJ! 4x^5 j . . lijj . Jaii ^ 

* Primary organs appeared to be thinner and longer.... 

: M JUu 

• ... leaves were photosynthetically active. 

. e-bJl Jjbvo ^LJ pi* LvJwu t (1) l j j V l of t _ 5 A 

I SjLjJI o j£j . . iJbj 

* ... leaves presumably were photosynthetically active. 

_ f* jJL*J 4 jjU>-^/I aJU ^J l - \ i AV.J. Lipton yp ) 

. ( ^bJl JLUJl! yo jJLc- 1 :>JbJl 

^-3 CjIjjJJI iJLxj AjjiUi-1 SjJaj ^11 ^jiaJl o y yp> _ \ Y 

: 5 iJjJl 

« 

3 jjaJl jl^>- ^I^L>cJLutf| JlP* Lgy ^ll <uLo^> 

j c ojU jS3.I JJULj l$J ^ ycS i ji\ force of gravity LoU-l S ji 

ijiaJl jLg^j- ol 3 -Lp £jA LoUM S y .Xxjji . (g) yo 

<_$ y>J.I *tpjJl Jjt j i rotar jl jJill *yi-| j c (rpm )iiiJLl! ^ 

4JL$jJl ol jjAJI ^-Lp Ob . . iLj • 1.$ «/3*> t y i 1 1 *,n$ ily t _^Jl 

( ) U bjuj . J^aJl Ll^Jl^l^il ^yJl LbLM S y yp lj jlkll jLJl JS" 

cuUp ISJ g Lf» Ol ^Jl oULJl ^yS ^ll * ^kJl jji^* 

W.J. yp ) <J rpm ols g JuJL^ olSlaN L j»blo j t rpm 
ya jjJI _ 4X»y»Vl <^Jr 4jjL>-VI iJUi ^Jl - Lipton 

. ( ^Wl jlLjJiI 



■ 11 (J I ■ ■ .1 ■ 

: UKlI U-ill JUilV ‘Caliper’ UK _ \T 

°rr ^ * u-Li 8 l _ s x*£ _ UJKl ^ _ Caliper <uK j>IjuKK 

Trunk caliper was’: oL Jjill *AUi ‘ U-jloJl ^ S^UJl ULp 

>®j - caliper Jli ‘ ‘... caliper growth...’ j\ i ‘greater in A than B 

. . . OjLJI £Ji»- t CjLxJI jjk ts-iii c ^ _ ^-UJl 

: — l)1 ja 

‘Trunk, branch, and root diameters were measured’. 

- iSiySi I o^W 1 _ \ W.J. Lipton ^ ) 

. ( ^Ull jlUJlI ,y> Jbll i-ull 

AIaaII ^3 _ AiiK_4 . CiLtlSJI jjfr ■ < ** J ^‘** 

Sjukbll 

<LwoJLaJI ilKJl f ^ L ^L1 sl>- 'll I ^iS”l (2/^ 
cjU- jjJLi SjI j: L| juL (_gJJl ( Celsius ^y> ) C y £• Temperature Sjl jJ - 1 

<uKJl f ^5b *wU3 f $ Ajjlll 

t liJJi jjSUl l» UoxL« UK L^Lxjc Jj£ ot ^Js- Temperature UK ^e- 

: ( ( Jj jucJI jl*j + j i JjjjdJl ( J^i _ ) l5 L IK 

- It was maintained at a day temperature of 21C and a night temperature 
of 15C. 

+ A 21/15C day/night cycle was used. 

- It gave a daily temperature of 20C. 

+ It gave a daily mean of 20C. 

- Befere the occurrence of a 36C maximum temperature. 

+Before the maximum reached 36C. 

jKjXJl £* _ iLJrl l _ r & _ Concentration jK j UK jSi ; dUK 



U^^jbl : £- y ^> jJlj 4J jJl ■ ■ — 

t_5***i^* I . . . Ajjill A^jJlj & U_jdJd 4 

4^>JS Jb>- oJL^ o'i/L?- ^5 ^jJLj . lx jA yS Ji <^iS 

. . tAiUi * Concentration yS j 


‘X was applied at a concentration of 0.5 M\ 


jiu 


jzz*-* 


‘X was applied at 0.5 M\ 


- jJLJl fJ LJ v^r-U ajjL^VI UL^Jl - N W.J. Upton ^ ) 

- ( <y Wl JUJil ^ vlJliJl ^JbJl 


( Li^^ai cjiiuoii *tk&i ) cjiuu^n ^ itiji ^ 


Li£ $ <jkJLJ ju^jLi <ULi)1 AijJl jj 

jJl .5 j^a.all U.:^ c 4JL>L^JLJ v.. pIIzp! i*jLiJl ^ . t La4 ~! j 

. 4JL0UII oj^j £^>-\ (^JJl 


(1)1 v_*» LS’j c ( _ ) J~ill iJlA ^yi i*jLtJ! *lk>-*Sfl 4-ltol U.J j 


( + ) 


^C^>r.<»/aj 


- Treatment A was 10 cm high. 

+ Plants in treatment A were 10 cm high. 


- A pH of 6.3 had the highest leakage. 

+ A pH of 6.3 induced the highest leakage. 


- The drench had more leaves. 

+ Plants that were drenched produced more leaves. 


- In the pinched experiment. 

+ When the buds (or plants or shoots) were pinched. 



. — ur u\ d^JI 

- Leaves were rinsed to remove surface contaminants in water. 

+ Leaves were rinsed in water to remove surface contaminants. 

- Leaf Zn content was higher in trees that had been herbicide-treated. 

+ Leaf Zn content was higher in trees that were in herbicide-treated 
plots. 

- The fertilizer with the short release period had a higher N content. 

- c xrfJ t>° Cf*. -A' 

+ The fertilzer with the short relase period lead to a higher N content of 

the leaves. 

- The site was fertilized before planting with 1000 kg of ION -10P- 
10K/ ha. 

+ The site was fertilized with 1000 kg of 10N-10P-10K/ ha before plant- 
ing. 

- Sugars increased in storage. 

? j ^ t iillail Lg /yS ^1 4 <y oLj dJJS 

+ The concentration of sugars increased during storage. 

- yjLJl fJ LJ Lj U-)fl ^ <\<\r W.J. Lipton y* ) 

. ( ^bll y. dJWl ^JbJl 

A 1 ill ^ j\ Sjxh^IU o-il OJj 1 ' 

LjLJl pUsl^SM y* jjJl j] 4 SydJl jX jj-LSj Ljip 

i OjjJL <ULvaJl diL Jl 01 y° 0 

JUj Ji j . OjjJLj 1 y— d aL*? oV * 



— — ■ jJlj 43 Jl 

<jr* - <JU-I oIa ^ - lT'^J 4 *JL^ *=rjdj ollkjj^a p->J-lj OJjJi (1)1 

<3^*S/I ^-15; _ ^-5.- - <>oCj ^S3j t <5 jis Uj^ j jj^JI 

. J^LjjVI 13a y dx>-lJl ^LSipL j t JpLjjVI IJLa 

— cJlill ( ^j^-*' J-P ~ Lgl* ' < _ 5 * Jj>-jjV j*j>J- 1 j OJjJl -bLjj*yi3 

^L y j! c Puffiness ^ ^A-L ajUa* ^ 5 ^-tj lo ui? p_LUs> jLJ jl>- jj L»jllp 

jL*j Ujxp jl c Hollow Heart ^>-^M i_JJL ajLs^lo <_£ ^>-!j aj^Lp ^JpLLu 
W.J.L ipton y—* & ) ^a^J J Lfr ^> jju Jbu ^LLA-L Cu^l ^ a^JL>j JL 2 J 

-Xl^ill y* Jj^M - < 2 ^> L « J l AjsSvj y ^1 4^a^j>JLI 4jjL>-^/| aJL^ jJ| _ \ *\ *\ ^ 

. ( £|Ul 

jl c 5 jl«M ^Uaill Cuu,i\ 'Ula^tH ^USJI CjIjiaj 

<■ jl i_s^J*l j»UaiUj J_^ll oL-Lij cjULJI ^LLpI ld»ta 

<. ^Ull ^ L«Jl ojLi^l ^Li ^1 j\ t J^JU <u~JL l ^>- 

: L$J±J y ^Jl j 

JL; l^J 4. ^ va. l l olS' ^dJl jJ~J ^JLpt dLw* _ \ 

dU~* ol . «w^Jl ^y» u-aTSM yo \Jo-\j = mil Jl 5JL >-j oL LJLp t mils 

. ji^JiUj j\ jj^SLLL Ldta jjSCi d)l ^IjJ ^J l 

^l*“ 1 J* 1 0 £rr (> ‘ gauge gi-b 4jL ^ ^Jl J^LJSM «dJU^ « Y 

d)J . oJL^j ^d^ t JLoJJ Vl LgJ c _ s Xjc«'y cjLjuLaJI oJL^i 

. ^i^JJLiL tdita ^S^JL 

30-^Lla JLyJl ol J15J i mesh JL I^lp ^1 J^Ull ^ yu _ Y 

JLj^-JI oj . aJ^L a-v^^j J5L ( A^ri ) Lup r ■ aJ t mesh 

* ^UaJL I^uajIjLo ^j.,wd ol 

l^L^a olJ^-j diU * A^-L~a so^jS' ^JjjJl jt oIjuJL! a : >^JL J^,a>JlI _ i 

m 





Qyi Jl* Y o • . _ \ • - - ya <Is>-U* eUb^J AjIS jjJl j l UU^ 
^9 <L>-UJ.l 5 Jj>-jJ 4. ^ , 'J L (J j^ j>nil . «*J ^Jbi-sXUil 

Zk^> IS ^Jl ols* lil Li . ( Yj, ^ . . . . = jb£$Jl ) jl^Jl y fcj l ^ ^JlI 

- £jjll j^-Lj A^LJl! oJL>-j <>-LwO _ JS^I ^JlP _ y>dj 4jU 4 fc>*j 

LUJLI ^UJl oLbjJLJlI i Jb^a ^9 ^JLSj j . . iJLft 

. <_$ jA Ll J»UaJl ^ l^i o ^tUll j*-JaJlj 

CiUjM 4l> 

(j^_SCj d)1 ^., ,> EJ| _ l U'S ’TJ ^1 l^JLaJI £l9 j-* ^9 ^A» _ £jUU (1)1 

cjU jlill *\j>r l -b-*i . . 1 jJj $ t — JlS3l a*i*j Ui dLi ji j c U5 J:> 

’ t^kLa 

I ^ 4jjliil t J~2u oU O jLSjN — N 

i (j ^ji ^ r * ^j >v — i 

‘Terminal leaves of stressed plants had a concentration similar to older 
stressed leaves’ . 

^IL l) jLaj Urlj — idjLwJi aUJ^I ^9 US' _ (Jlj^^/L OjLSjN lW 

! JL US' 4>tv9 OjZkj IAj^ 

‘Terminal leaves of stressed plants had a concentration similar to that of 
older stressed leaves’. 

1 (Jjpill */3j — ‘ — > 

‘Its yields were similar to cultivar X’ . 

U? iUA-i <L>t. iJbj • <J j ygo^clL liMj l oU? ^ L d)jUjN <Jj-/5L>cll d) ^ 

= Ji 


‘Its yields were similar to those of cultivar X’ . 





! J j^\ jwaj^l >- 

‘... had a concentration that was about 25% higher than the control’. 

0 j£j IJL j l OjbtJ Lr Jj> t Jj^nSsJb o jLSjV jiil o'J 

; U5 ^JL^A-I 

‘The concentration was 25% higher than that of the control’. 

; J ^ 

‘Tree Y on Z rootstock was significantly larger than all other root- 
stocks’ 

42*^0 j^So iJbj h OjLSj LcIj 4 ^ 

: JL US 

‘Tree Y on Z rootstock was significantly larger than trees on any other 
rootstocks’. 


J jai\ \)1 


‘This pattern is similar to other data’ . 


Ja^JJ jjUj lx[j l LgJLp J p.JaJL OjLajY be 

U5 4JUsk| 4j>c.yr? O I.Aj^ 

‘This pattern is similar to that reported by...’. 

.Alc-j t Ujb o *1) $ oUjULi JUS) < ^o JjV _ Y 

^JLc- J l 2 * j t ^^1*1 1 ^UjJLp- o jSCj LgJli Ig h^/aV*A 

. c5jL^I 

i JjU 4.1 ^ 53.1 cjUjIaM aJUoI 

c ^ J t ( j> J I 015 * OJ, - — (J — I 



JyJ 

jl t <J j — 015" IJLa ot «^LjIj Ajjldil JL^SI l^pxj 

. ^ «w-> j 4 1 l j\J^L«ilj 5JjljLo * 

c-JlS^ ^yJi cjLjLjJI * ol J jj^\ L^ajl ^ 

fel £ l— gJ (1) jUl! aLLkXI 4-*-Js> OL-J <UjLtll JUS) UJ>cJ| c * Ijl j 1 

. . . . ? J-«lS3l ^Lk-JL ^1 c S JbJbL-L > L, o. ... dl 4juUco jil t ? <Jj j. 

J* C a TjJb p\ cJlS X iUUll 1 01 J^l dXI i5* 

. Ij-oIj L^jlo ^ifTl X o-ilS c->^Lol*Il 4 JUUII 4~aL« 

U^j ot j t Interdependent y-iSi yu ijUll li JU 0 Ot OjN _ V 

c^JapI jjiJl B 0J J ^5Jl ^yikll y* . . !>Lui * Independent yX£i~o 
pj { j^> 4X*l*Xi dJaP-t jjXJLj AjjLLo ^ j+jop^jo C^Pxlj\j C..- J I ^yt aJLoIaII 

*\ y^t L y^2S>Kja d*J>djlj OdJI y* ^JuIaII O-Xlpl jjJLll 0 dXJS \ * o-JJ 

oJLgS 4JU>- ^Js> ^yr^aS\j . jjLflj ^J j»i t iLalxll C ^Up I L J$\ jjJLJij O-jj j±\ 
^^lll dUu L«1 c 'V O-p^l j CdJI ^ “dLaLwil C -Ja . c 4 jjJLJl * 0J Jjill 
^jL^)ll SJL^ll - m\ W.J. Lipton yp ) a c~S jJU y* iUUll c~LpI 
. ( £jLJl jlL>Jl1 yA ^jLJl ijudl _ ^ jX*J 1 v^JL] 

JfiUJl Jjp Ls l^ Ajjjialt CjILuoII p\Lj*\ 

cJyoL J_A j - JiUl ^-wP ^^JLp CjLwaJi o[ 

t 4^jdl (_ 5 ® LpUj^>-1 JjJI* j ^sLi tk^ yb _ Anthropomorphisms 

p>Lstf . 4 -^JUJl ^ J jf* tk>- 4^5dj 4 <JL>«1| ^ jSls^ j-alj 

^JLp SjJLSJIS 4-JL-Jl <uJl 01 fj&j t ^L-Jl 01 

^LLviA-1 1 — jLo/'JI j^Lal j$iai\ ^jlJu ciUi O^f ^ jUc>-Nlj 4 

. I^-Xp 

^ jX^ j JjjiJl li* ^y* (E) Examples ihu'Sfl - ^Jj L-i _ 

iJL- Ji - ^ <\W W.J. Lipton yp ) 1*1 (S) Solutions 
I ( jX^Xl f yA yolill — yoL.,..dl ^^X*i 

\V\ 



- ■ — — ^5jJ| ■■... — ■ 

E) ...varieties can roll their leaves... to escape stress 
S) ...varieties roll their leaves and thereby escape stress 

E) ...to gain a better competitive advantage 

S) ...and, therefore, will gain a better competitive advantage 

E) ...better adapted by increasing its leaf erea 

S) ...an increase in its leaf area makes the plant better adapted 

E) ...populations have high reproductive efforts 
S) ...populations have a high reproductive capacity 

E) ...may be an attempt by the plant to adapt itself to 

S) ...may be a defensive (or, adaptive) response of the plant to... 

E) ...Trees attempt to... 

S) ...Trees tend to... 

E) ...A tree can allocate... by increasing... 

S) ...An increase in.. .can result in the allocation of... 

E) ...Plants prefer nitrate nitrogen. 

S) ...Plants preferentially absorb nitrate nitrogen. 

E) ...This species [a plant] has been plagued by... 

S) ...This species has been affected (or infected) by... 

ASjI uajillall jUSiVlj pliijiU JiUVl ^ IJaiwV! 

jJjJI Significant digits ji significant Figures j»U jMl <jl 

Ji 4ijJl oJla uLs . . dloi / ULj A'lY'Y (1)15* <dl jSS5 

\<w . 



■ i" ■' ' i. — i - ■ jj J+d ■ ■ ■ 

LoLsjl (JJ — tJjl.A^-1 lt 3 4^0 lr>- _ gjllJl 0^ Jl^-La l^JtS'j . ^3 cHjLj LjJl 

4*^xJll AAya Jl jl t ^jLaII 433 0 j^j*J Lf? ji^l 4 jjX**« 

<JjJa 01 lalll £jA c jL>c-iVl c)l ji^l >tA~j 

<J jk> L _ 5 i^* ijLA-1 4^*JsLi tjJJS i-J&jZj . ? I yLa • j ^ i > jS l ^Jl ^1 t yiv .ss*. ^ < — J j5l 

<- <^1 Ig^LS jill LgJjJ=» J-Sj * L$jli 5 

^^4^0 Lcj j t IjL. * ? ^ > j3 1 ^Ji dUi £ja J jb^l k,a a± Lm-j 

• Lr* j' <J* '-^_4 3 *kji (^' jL>wi\/l ^ jX. «_jyt ^1 ,_^U)I 


□ j^r-JLjl J jJb? la.^jl* ji (JjSj ^3 c jlll >Lw*j>- AlP o JLplJjJl ^pIjJJ 

Jj C i \jl^m AA, V Otf o>LJl J> jl Jj^J Vj t !^> V,\ Jj 4 1^ V, \ l d\S 

433 dolS^ ( iljjJaJl jl>s-Ji^fl ) j ^ 1 aJLsI— \ ^43 . 1 ^ 7 o . n K\ { _^\ \ tj J*J 

^ t dUi ( _ 5 1 p 43 «A 3 l JjJj 01 ^1 45 >-U*- lillA ^Jj t f • , \ ^jSl Ji ^LaJI 

4 _*jli)i 4 JLM f< 3 j . 433 (J jl ~. a ^ t wO ^ y - fll J I 4^3 C*** >Lwj| Oi v_ < > u (^*-^-3 1 i— * 3 jJl 

4 j>-Ip“ iJLla j^Svj ^Jj 4 yL**pz~* jil ^Jl ^j-rflJaJl 433 ojI^ ( jlsjwi'Jl ) 

<X 3 JLfiil 43 jJl i^^iLro jl ^ ulS' . . I jJj t dJJi ^ylp ^-LaJI 433 JjJj jl 

. IJI^Caj . . . 433 ^j£L>~a ^ ^3 

^Ji 43 jJf (j ; jw ( j^> ^ - 4 jj^*Jl jj — £S\ i y* oL j 7 ...a ^3 01 

^3 j! 4 -^bLl il^ll ^^Lp 0 * jj*m 531 oi> 01 3 ^>tl t oLuLaJI Lg-* c^J^l 

43 Jb LilS" loUx^l pj el^Ul o! 4 iV ^ j--P y>I J^j L-J j*uULl 

jdl (^3 - J J Ol Ui Nlj t 4 jjJ jw^Ij ^ ^ j' 4 

. ? ^3 lL^LJI 4 j wL>-tj j%J 43 -Ul {j* — 

433 4 *Aial>» 4 j^JL>J 1 j j-^SCllj 4 jj 1 a 11 ^ISj^I L^i OjSi ^^Jl o'i/U-l ^J> <Jr=^J 
4 -_wJU ( ^aLlL o J^L* ^ ^J. diJS (_^ 3 L>Jl 4 

4 ^LlU i^ll V_J 1 jJrl ‘■^k jjP f'ij'yi Sji? O^f ^ l^Jli <-Jall 4 Avail 

iJLuu^Jl _ W.J. Lipton ^p ) £b lij 3 til 5 U J^-^j <■ 

. ( Lr oLJl jlUJlI ^ ^^oUl -1 3 J^Jl - 

. L^JbUj 4 j J^* il ^lijMl ^yip f-j^ail ^ JvajaJl ^ (_^J 

— — \<u 



j£- 4jjJl 


4ua1& JausUu Aj| JUaAl 

Jr* ^ ^ IsjUJI Ia JLP j) AjjyjJi <^>Jl*J| (JLo-toi ol 

: JLLo I^ju ^JU * 5 j£ dUi Sli.V» j 4 o^t 

oi^ o* bj^ <3 ^1 

iSy^~\ d^jlS^ ^3 LgjcJl AjLj ^J aJl (1)1 d^>-Ui i 

<l)t^ d^-Ul 4_Laol ^jJl ^J^>tJl]l I -La Ol d-US Ajli l_A ^JLj ,JJ--^*ijj 43 j J*~* 

. . IJJ j £ UlSjij L»L^>*I j\ t 43 ^ ^iSl j\ t Sf-U^ ytS^ iSj^Ul 

Lg-slj I -La olST lil . . JjUil t yj . |Jla 

. ? ^L*s>l 4-J| jLLj ISI 4 J 3 c oLJl J 

L^l jjJI ^y ioJi^uJLi L ya^ ( ^l\ 4 jk^j 

JlP IAjLls yTi ^yiSo *>\i * LpI jjJl ^ ^yJl L ^au^'Vl i>u- Ldb 

(_5“^*"i (7 Cf* lALo-® £ ' - ,i t ° ' L*_— j LgJ AJ^p-^y o-La j *y \ 

X j Y 4— £— Lj ^ A, ^ 4-^SJl -Xip 0 jia3 jl L ya.y^bL5 <L>wii oL> jdJl 

J-*J *■ ^ Y 5 ^ < 1 jw ^JLJ ^ ^ A, A 4-*JaJl -Up O^lai jj>-T L 0 J -0 4 I 

j'a . a . l ij ^LLjj'y 1 Ji* ^ *y 1 oL«L/?ljil ^y ^ j. ./?^./? y I ^yjtjLa 

il)l^ Lo-lS* — y 1 <*-*> i*»ajL>- ^Ji _ (5 y^l oLLval jll o*La L -Ujcsjjj . SJLpLSJI 

. tsOr dJLJi 




gjLtiJf JtOAJI 


ZmJjJI iulSSI I ^ jou JjC Jpa)) Jut^a 


L^j J^Lo <LoL*Jl j ^o^AJ y^J L 4 jj^-LaJ| iliS3J 

. l^Jjto 4 ^** -klcL ^\y}\ (j\ J j* - ibSj 5ply - OjJl UjLp- ^ 

ills' j <i^j t j :>UpVI iliS" c3 ^ 

^L- Vl I ills' 4 ^JLS^j 4 > 1^1 ^2***Jl (3j^^ ^ 

^ ^£S* U^Pj 4 J^iJUl iUS* Jaul j~J> j 4 l i^>J-l <J^t>L»-*Jlj iiljjii-l 
JjL-jJIj ^ U^S ^yL U~Mp is^L>» -k|lj-^aJ i^UJl jj^l I 

. J-sAflJl IJLa J r/a 4:IL <1 jbiU j-*j 4 ^u^XwJl 

^ISjVIj Jl-ioVl 

_ Silo _"JUJ • JL*Jl iJU-P ^ gzS ^yJl ^ Numbers ^IjlpVI 
Numerals Ul . . . . s j**J \ • • jt 4 £y>e^i Y • jl 4 oVLijy 

^yo _ ^y& ^»Ujl i^J <j^i>Cj ^Y'Y J*.-l*Jl . . ^l!L»3 £ il^ ^^5 ^JL^vILmJ 

->|JUM ijj-*Jl ^ j*lij*Sfl oJlA k— iy*j . Y j 4 Y* ^ 4 O — j L « J l 

. JaJii numerals ijJ^iN I l^SClj 4 ciJUiS' 

V^ls ^jj>SI ftSjSM 

l_-l5v J ^^iJl OJ J..all v_3 jJUJ . (JljJl <i»l>J I— ftlSg fc* ^ ^IS j'Jl L_-Jl5o 

( j*Jl ... 4j 1 3 j 1 2j t l_j tO) ijJUtyi JUOJl ^ f UjVl l*J* 
Aiill ^ ^lijVl L^JLc- ^yJl Sjj-vaJl Ll t Arabic Numerals i-jjjJl ^UjVl 


Y.\- 


1 ■ — ■ — ' - <^5’*“^ J yd 

f^l ” If li . . ( jJl . . . i J 4 r J I T J I ^ J I . ) 

• cr 1 _r^* 3iJ° W-»I t t{ Indian Numerals ijJXgJl 

j-X-^aj j^Jl c_-sXS3ij A~J U il jJjLa# ^J lj oLjjJlII oli . . « wll iJLgJ j 

Arabic Numerals flS j^ll _ i^^Jl AiUb - a^JI Jjjdl 

^ I Wc 3 Ao^*Jl JjjJl ^j^ojo <Jl US' . AjJl^Jl O — Jj 

4_JLidl o\ Nl . J-p !)L^a3 c aoL*JI ^j*>UUii ^ ( SjJiLgJI 

oJjl>» Jj-dl J J-vaJ ^lil A~JuJl obj^j jJi ^JajJl 

^ J** Jdl ^ j^JIj oU^Jdi < >(^i...r Jt Y J c\ Jt .) 3-u*!l 

• (JijbaJl l5*xJ A-^>cilj AJ^jJlil oj l Au A*JJb 

... 3 j t 2 j t lj tO) j»li jVl A5 «-j 

p Lr^ Cr* K — i ‘^~ ^ pUa^-^l <• ^Jl <Lj^*JL ^jbk? 

-Xa1*j U5 . J$ ( t^-UgJl ) jAvaJlj JxsiJ Slots' <bibJl 5JbJal!l ^LdVl 

oL^ji cJji^xi-i ^ ( ajjx^ji ^y ) ajjaJi ^iSjyi ui 

■ ^ C^J ol^Vl i3-gj ^^jUil t l^-J> AvS>jj^Il Axjll-a I j^3 

d cjS Jl dllj <5j— ui pJ _ ojLiIj _ f y^S 

^L^il ^\ p^ll 4 A>J^Jl ^lijVl l$JLj> (jlbj 4 A^jjjJl Lo*>bobca 

pUa>-^i { J ^> Si Jjjl H jJLa '•yi eJ ^Jtll ^y^JLi 4jOi» 

- aJ j g - l ^ : AjU jisoJlj Ab^H ^LdNl l ^P- UtjJ jl5 

. {j?* — -^jU S 1 1 J^P- _ 

pUaP-N (JjlwXi-l ^ ( AjJLX^JI O-wJj ) A^jjjJi ^l3j*S/l AjIiS^ aJ jJLa L*1 

cull? ■ JjLiJl ^ O^j^l AjU L^^aJ A/) ^3 _ o ^p jl _ 

(JjJ^>- p-. g j oLw-j| cS ^ cJji»xi*l $ a > aU S' Ujl^j 

AJLiIj O i IxJ ^ Y ^15 j y 1 ^Lp ^ | A*5 j_^LvvJ ^Jj oUKlI Alx» djJL^JLtjrfi 

£ AobUL t y A^jj^Jl o^JL»^!1mj ^j 3J1 — ^wubUl (3^° — ^ jy 

L^jli aJLUI oJLIIj A-^liLl ^UjVb JLo < jL—uI willi ulS^ 


JjUj J ■ - - 

jhe*)U f UUIt 

^JLp Decimal Enumeration System ^ ^UaJl 

4 Y j 4 ^ J 4 J— fl y? ) 4-jJUL^Jl jl ( £t-Jt . . . 3 J 4 2 J 4 1 ) ^li J^ll 

< — i]lxJ L _ 5 Jl j t Lg^» s^Jl 4**?L>-j 4 ^Ijlp'JI . . . Y j 

0>Lp j*o_>JlI i_3 C ^15j^ <P^o->«-o oLpjA>^a ( j^i 

: aJUI pU^IL _ jL«Jl Jl ^y> _ o 3 a ^ 4j1LsJ.I 

. units period \ <p : JjSM 

. ( • ) thousands period : iJlill 

. ( ^ \ • ) millions period <p ' UWi 

^oj .^.7 . . IJlSCa j 4 ( ^ N • ) billions period ^*>Ui ip : i*jl jJl 
^ 4 ( ' x \ • ) trillions I : iJUl oL^J.L oU 

4 ( u \ • ) quintillions t ( ' 0 ^ • ) quadrillions 

pi 4 ( Y * \ « ) septillions pj 4 ( Y M * ) sextillions ^j^Lt^SLJl p_i 

. £JI . . . ( YV \ • ) octillions 

( ) (Jj^fl pJjJl J^j 4iUl olpj*>sil 4P 

. c^Ull iljir iiJlill pi OlSL* j 4 ol yuli iijic ^lill pi OLSU j 4 ^1>-^I iJjAX 

*. .< ? 1 * > k1 i — j L<^J l i pLLlpI^ t p_Sl*Jl (Jji AjdHj ^p Xwoj 

cbl*j ) milliard ^jLJU O^JU » i! ^ 1 ^^JLp L»^-i jjJLlaj vi^>- $ <jl>Lp 

p— 1 ^jLJLo «*JJVl ^^JLpj 4 ( LJlLp J j-j-Jail pUaJl ^ billion o^JLJl 
J^Uj ) OjJy it OjJL| « — iJVf j . ( trillion Jabu ) billion ^j_JL 

cEUj ) quadrillion j jS OjJj? <wi3Vl j 4 ( quadrillion j jJj^t j£l\ 

. ^Jt . . . (quintillion o j.Jb^3t 

4Lil£l| ^Jjla 

(_$! $ iiU£ L®Jj t j Ut ( 1 ) aJLoISvJI I l^jzSCj 

. spelled out i5 


— » — — — , ^ » U Jl ■■■ ■ ■■ — 

^)} yo-xj* JljU t «. oI j ) 9 jJl <*JLp oOjL^ c* its* A^> L*Jl od_pLSJl^ 

c 43 ^ku _ y^Ul IgJ U _ S jJLjJI yp JdJ ^1 UJLpSM itS ^ - l£U jdS tgj 

. i*jj dJUS ^^JLp JUJj ^1 ^IJLpVl itSj 

jlS U i-oJj ^1 JLc- ^ I its ^LJLJl cjLjjJJI 1 ^. Ha?7 . . . LJL>-j 

. 3-bJl 

its J> r J^J ^1 ^ Jl {.ISjVl dU ot!l J JjVl oJLpIaJI ^ j 

<l)tdJl |JLa ^5 oJb>-lj SJLpUj JjUVl yoCJ LvS c C iyJ-^-Nt itSCll dlP- ) ^IdP-^l 

- UU jJU injlll i^L*JLI j\ _ l^Jl LlcPxJl JLSj ijjdU ^ |*J b]j J~>~ 

. y? ya£~\ 1JL$j 41~j*» d-pl ji 

L^s-s^ y ^xJij t Lgj <v*UM l^Uhii-udi jlJtll y* duds' 

* uk ^ 

: ^jJLU 43 ^JsCL- S jdLp yp- JdJ l _ s lll iidp^/l its odpli y* 

c 3 cm j c 5 kg : Ji-o * ^^LjUl yi° <jjSu ^Idp-'Jl - 

. ^Jl . . . 7 liters j 

& 3 weeks j t 6 days : j£« * cu^U- ^ il^S aj Jj-U. 1 y> - Y 

. 2 months j 

i*-~J y* Jit lftold_pt JjSo ( _ J yl5l J^t>LJ! ^ UdpVl £ 2 + 2 ? - V* 

. i*ij . . dUi y» d^ d 5 *"^ 

L& ^Si yL UJLpSM i^ij i*-d? (J-* Udp^fl itS SdpU ^y* 

twelve 15-cm’ Ji* ^ ti jJaX- U-^Jjt «— du-~^ ^ LJ SjjL>^ cSd^^ 

. ‘12 15 cm-pots’ (j-Jj t ‘pots 

,_y<- jj\ cdNULl i^ij IL.IS3I itS oAp 15 y- 

: ^ oVU-l oJL ^ j 1 spelled out *S ^kd» ^IdpMl 



4ywJjJl ^ X-UJl j Jjttf Jsj| y*P '■■■ — ■- 

. T ^ JA> <t^l ‘1’ pij - \ 

. ‘a thousand time’ Ji* t ^’^S3l <i ^ aoJl Uoip - Y 

oLpI 1 aJLo^-I IjlJ ^jxll <x*>VU-l ^ — r 

— ^j5v-°l 0 } — 4jLjL-J| 4Jb-=M 01 jl <■ ^lJLP^/1 UJ Lj j\ 5>Xx-i LgJ>Aj i— -«A>clJ 

* iJbo SJbJL^I *LJ r \ UJ 01 lSjjj^ 1 o- 0 OlS 01 (;) semicolon «d> j£u ^JL^Uj 

. LaJ j AXjIi^ _ 4JU-I A JL* ^ - fj&*i 

£ f ^ylL* i 1 ^ ^ JLp- f 4^-oJS^ .^I^Ap* ' iM 4 j1x5T LoiA^P _ £ 

^ ^Jb ‘three Fi populations’ . . t 43 jkli L^j Jj-x«j 

. ‘3 Fj populations’ 

^JiLa £ U jJaXo U^J jl tw-*xS\j $ d)l (Ol^i-AP *Aj>- l^Xj Lo-XAp _ 0 

. ‘5 20-cm pots’^-J j t ‘five 20-cm pots’ 

^3 ^/l ti^llb 1 -*XSo £ ^fr-lp yJ* 3J-*Jl O^^O LoAXP — *\ 

. 4~<>3j viU^>- £ ilJLp? LgJ A>- y ^lll pL^omI 

>> J^lSnj vXj ^> c*Jl c <* O jJ Lp t_j^i JLp-Ij j^j -0 <^1*Ap^M ^ la > La - U p — V 

. 43 jJaXo 

: J — i* CjMLp- ^ 4JL#IS* 0 jJLp ^jP (J-^J Q^Jl AlJLpMl 4 jIx£ 4j J j^jjii ^ _ A 
t one tractor j t five leaves j i seven pots j <. nine stems j <. three plants 

. four replications j 

ot l»l ( Vs^' fl»jVl Lfrlli ljAj ) Roman Numerals SjUj^I 
<• ...rVj t IE j 1 II j 1 I : i_s yu jyJl ^ J I. capital 0 jSi 

... iv j 1 iii j t ii j «. i : SjyjJl, o yj ( _ s xll <. lower case <j ot Ulj 

• & 


— — J| _jv>t — i . — — 

. LjLjjJI |»15j^I 4 ^ ,. a k> jlp oJLc-UJl j 

■ * CaJ > jj£j j ^5cll t s jJ-1 _ ^ 

* * ~ ■ A r^ I i <> ~ a <_5 i <—* _r“" (_5jjl i_j jj-l _ Y 

• o^i LkJ iS* ‘-»_r~ J-S cS-iM «-» >A-I - V 

- ^ • • • ^ 4 -i_r^’ *V«j “Ca-S 01 >-* 'ji-l Jb>- _jj ^jJl it jJiJl _ £ 

Sjg^M *— i iJloj jJl ^Uj^Ij AajU i _^i L»^Sj 


I 1 XXIX 29 LXXV 75 DC 600 

II 2 XXX 30 LXXIX 79 DCC 700 

III — 3 XXXV — 35 LXXX 80 DCCC 800 

IV- - ^ j XXXIX _39 LXXXV— 85 CM 900 

V - 5 XL 40 LXXX3X— 89 M 1.000 

VT . 6 XLV 45 XC 90 MD 1.500 

VIJ 7 XLIX — 49 XCV 95 MM 2.000 

VIII. 8 L 50 XCIX 99 MMM 3.000 

IX. . 9 LV 55 C 100 MMMMor MV 4.000 

X . 10 LIX 59 CL 150 V 5.000 

XV 15 LX 60 CC 200 M_ 1.000.00 

XIX 19 LXV 65 CCC 300 

XX .. .20 LXIX 69 CD 400 

XXV 25 LXX 70 D -500 


( AojjxJIj ) ftSjVl £iUloiluil 

. . . IV j 4 III j t II j i I ) Roman Numerals 

CjLxIjJOI ^ oJL* Jia L . ' . ■ -> - <CajIs ^ Nl ^ 

. Lfcll jlill LL/’jl 



oUl tijd) — 1 " " 

j oL4jAJI ^3 ^>a£o~j Ai . . oLVl 

: JL U5 ^LLI f UJl oU 


MDC . . 1600 MCMX._ 

MDCC 1700 MCMXX 

MDCCC 1 800 MCMXX 

MCM or MDCCCC 1900 MCMXL 


MCMX 

1910 

MCML 

MCMXX 

__ 1920 

MCMLX 

MCMXXX. 

1930 

MCMLXX 

MCMXL 

1940 

MCMLXXX __ 


1950 

1960 

1970 

1980 


jl ^LSJl cjiJb-j £■ fAic-J . . Arabic Numerals L*I 

i Sjl J ~\ j t oVa>J.Ij i proprtions ~ Jtj <■ AiJl oIa>-j U) L^ljUa^-l 

\.\aZ' 1 _ j aJ| o'illi-lj 4 ol> r a .. r?l lj 4 05 jJlj 4 1 iw— cJlj 

. ( Exp. 3 Jl» ‘ La-5 

j»A>OA OtfLjJlj A-jLJ-1 vAjNU-I J5 ^ dilA5 4-JjjJl f*A>OJj 

l _ r ^J)l\ jl 4 ( divide by 5 : ) o^IaJI jl 4 ( 3 x 4 : J-i* ) j y > ^1 

. ( 10 6 Ji. ) 

: iujjJl (‘lij'S/i L$J |>ApoJ 1 cjMU- 1 ilLil - _ jSSjj 

: J t a..l..Al iU*Vl - 1 


Bulletin 936 
Document 32 
pages 342-378 


lines 6 and 7 
paragraph 2 
chapter 3 


. a 6-year- old j 4 6 years old : Jto ‘ j^*Jl _ Y 

4 ( jgjall A«j 4 j i*jl ieLJl ) 4:30 p.m. Ji* i jJl ^y> oi ^ll _ V 

. ( 4ji33 1 4 aj^U-I ) 2359 j 

. September 1 , 1994 Ji* ‘ ^jbJl _ t 


i ■ ■ ■ . » - - — 

: ( Ji* * IjljjJlj <J jlaJl - 0 


longitude 7T04' 06" E 


latitude 49 D 26 , 14" N 


an angle of 57* 


. L fa£2JUJ J {‘-Lp 


multiplied by 3 
divided by 6 


a factor of 2 


■ / g 3 US' $ — 3 


I £ LZjUuUaJl _ 


7 meters 


5 acres 


3 ems 


8 by 2 centimeters 
1 liter 


20 cubic centimeters 


$3.65; $0.75; 75 cents; 0.5 cent 
75 cents apice 
2.5 francs or fr2.5 


LE79 


65 yen 


i*JUil iib£i\ J UUll jyi\ - ■— — 

: Ji* t Sj^dl «^~Jl _ <\ 

12 percent; 25.5 percent; 0.5 percent 
one-half of 1 percent 

: ^ US’ * 4-Lo^Jl s jtiJl j\ j**l\ j\ ^jJl - \ • 

6 hours 8 minutes 20 seconds 
10 years 3 months 29 days 

7 minutes 

8 days 
4 weeks 
1 month 

3 fiscal years 
1 calender year 

’ <^3 US' 4 (_s j >- 1 ^ <5 ^IjlpVI u-uSi ^£3 j 

four centuries 

three decades 

three quarters ( ^ ) 

in a year or two 

four afternoons 

one-half hour 


5-day week 


: ^ US' t unit modifiers o jjkii ^ 




8-year-old tree 
8-hour day 
a 5-percent increase 
20th-century progress 

' (Ji* Lp- <3 jj U '• a iljL&'j/l ~>o 

two-story building 
five-man board 
$5 million laboratory 

£./> t iJbil U-l ^ U5 ‘ ordinal numbers i—J jdl 1 _ > Y 

: ( cjIj jl5ll 

29th of May (May 29 ) 

First Symposium; 13th symposium 
ninth century; 20th century 
seventh region; 17th region 
eigth parallel; 38th parallel 
ninth birthday; 66th birthday 
first grade; 11th grade 

: Jlc-I j 2 . 1 LjJls ^ L»~upj 

The fourth group contained three items. 

The fourth group contained 12 items. 

The 8th and 10th groups contained three and four items, respectively 

The eigth and ninth groups contained 9 and 12 items, respectively. 

— 



<~JUJl ^ A»UJl ^OJU JjUj M — 

IJlpLo _ 4jI^ ■ 1 U~7 <u<J-*Jl oLjjjJl <1)1 ^ i • • 

: iljul? ^Itll ( _ 5 i^' - 0 j-y6a^>OI - Jj^l 




( ) first 

first Jj'S/l 

2nd 

second ^yliJi 

3rd 

third viJlsJt 

4th 

fourth ^l^Jl 

5th 

fifth ^U-l 

12th 

twelveth ^ 

20th 

twentieth o_* j-l*Jl 

.LiSUj 21st 

twenty-first 0 j ^L* Jlj ^U-l 


Ul UjT c AsL—C LgJ^P wXxI-jN j LgJtv?!)^J j»l5j*S/l ( _ jF Lp ^^Jl «— * <1)1 

4 Ja>- C jla^.)l (_5 { j^a l JlP’\ ^ c^. TJx jN t— 9 j oJ_fe 

. 4 J ^JL» JL>u pJ j gAa £^<>J>t5 £ 4_laiu j 

aJ jlllj j^JLll £ j-y? ^il *l^>-i ( Jlfsil ^Jju Ot AiUl ^1 Jj>x^>j1 

ol SUai * ‘thirdly’ j 4 ‘secondly’ Jlo cjUJKj oIjl-j qjJJL j 

. SjSU- cu~J ‘firstly’ ijLS' 

4 ‘third’ j 4 ‘second’ oLlSo aJLiiII *\y>r\ ^ u^H J 

. . . . ‘fourth’ j 

'LaS jl\ jIjl&VI 3jU£ 

au^>s j-pljil _ <u^JL*Jl ^JjL>i jJl j i^j^xJl ^ _ A.j.oi ^Jl .^.-LpV 1 4jIxS” ^,jpo 

! ^yL. Lo- 3 l^.yg 


^ aL^lU j» 15 j^(l a JA £)^$ — ^Jil jl — A*jj 1 ( ^ a O^SCj LoJULp _ ^ 



~ J , - 

^ Oj£s aU»T ^ oi«j> il O pT jfc L^>- Jj|jJ-| j Vl «. 7000 _, t 2142: Ji. 
u- J5 ^ iU-li _ 5JU-1 oIa ^ ‘ JS\ /\ f lijl L~*>- 

> U • C 1 1 • - - 1,325,789 j c 15,694 _, t 2,342 : Ji. v 
oj_<J jiZli fUj! ^ 6 J^\ ilJu.Ml ^>. jlj . . JjtjJLl 

. oJ_c-laJl 

fl^l L ) <;bS3l j^p. iiLJl sjj>U]| j^JaJ jl Ji jjJ.j 

Cr° JS - ^1 iL^lill al 31 ‘ koU tk>- Jbu ( ix^Jl 

SJs “ , -> iilw *1^ oMl> ^ J-sA^j . LyLp t^_S" ^JL*Jl J«£ (.15 jt 5J5W 
• <_s* (3 - ^ — ^ jl Jj 5U jj j> ( j_j aJL>- 

. a \V Yir • A3 * 


■ Alij'ill ^ U5 6 ^.Ju ,^^>00 jli-^>! iJp- ( _ j Jlp iJbJl (_g _^>-l 1 31 _ Y 


-»■**" -A*’!" 


JIjA 


jjuJI 


jli s *>’i/l <uJl5' 

( j^jJl ) »— ~-Lil JUjcu-I 


l ^UaJ| o Jj>-j 


6.9 million 
3 x 10 6 
7 kg 


6.900.000 
3,000,000 

7.000 g 


- ( JkJl OIjiJl ) Us»L>- \j \ <1 * jij biU . . C5 JUJ| jA\ ^kj j 

* <~*b* prefix *5:>b ^Ijl^-I _ ^bUl sju- j so^lS ^L?l julp _ aJuj 
■ ^ ^Jl jJu^r cJwX^j 4 . . . milli j t micro j c mega 

^3 _ <U/?L>- a _ i|JU>*Vl ^3 AAjbJl CjI <L^J&T j-^_kj 

. l^J i>-ldll A>-Lll 4 j^ i_^~o 

4 ^15 jt Aj\ 4jU5U| JLLp _ L»jIj> - V* 

^ ZijtJLo J~£> ajj * /7 1 J^ZS^S ^jlll S^UJl ^Aj ) JjljJ-l ^ISjl dUS 

jjjO L* jJS* ot lill jj • C <^JL*J| vlljTcJl ^yA 



■ . ■■ .i ■ y JLJl b\&\ o\jJl ^Jaju (JjU? Jaj \j*j? — — 

j»li ji j? jlSJII t oLoj-Lco Oj5C> 

1^1 Ul i3L*-ok» ^3 vi^p'Lsj” IS1 aJUJLI <JjlJLrM 

j\ (JjJjf- *wlSsJ ti J; .-4 _ jl |t-®J d)^3 jLuu ^3 cl^tj 

^Aia $ L^JoLgj ^3 jl <L<J-I jj-o ^V’Jl ^3 j^-^^3 

. (Fig. 3) J <. (Table 4) 

( 4j Si g 1 1 ) plS ji\ { s£j t 4 jIxSJ| JJLP oJLpLSJI o Jl£> ^jJajV j 

J jM-l JI 5jLS>I cJl* lib . ( 0 ) J£ji J c ( Y ) JjO*- : Jl. t lufcdl 

^^>»Lll LgJlSl- ^ y l^U *LJ r \ ja \*j>- i^l ^1 J£JLll j] 

. £1 - . . ( v JSLi ) jT C ( r JjJbr ) : JJLo * 

— ^Xlc- _ jIJIp^I 0j ^J-P V L^t ^jIj j 

- _ oju La J 3 <lW * d^ ojo £>-! j! jl Ig^u Jal.4-1 

<y \*jpr ^ cT^A* i-aly jCi jij jy- 1 <1*4-1 y\*y>r L-Jl ^-l 

. ‘According to Smith (15)’ ji t ‘Smith (15) reported’ Jl5J 4 iLJ-| 

jAjl 0^9 £^-l jll ,_yi| SjLi)M JiP <l*Jlj i_iijll |>Uau ^-LjI aJL?— ^ j 

£y0JiJ l (*!A53l (3lw< y \c_y- £=Tjil \j>^£- £f~Mj2i\ £5>- jll jvij i y>*A 

^ a “^- c> — — ^ r ~ l l SjukM aJLsoIaj Lp j-~ a t. alj)(| p . ..I 

. (Smith, 1993) : ^ ‘ iLJL-l ^ ty>- 

Jip lowercase l J J^ a i\ cij^l j j»UjVl Jaii ^’Vl _ £ 

<_s* (*' 4 ttj^-lj aL»^- ^ L* <!)15^l c Jaljiill ( jji ip jS’S ^ i_p .^J| 

• ^1 • * • c) jl ( 5) t 4 a1i>^ ol ji5 ^1 

s^iLU pi^Jl a*j s Jl Oj> £v»_k - culj^Jl Jt. _ jIjlpVI t)_j5vi - o 
4 6s ji 1 1950s 4 ( apostrophe Jl ) i_JJll i_«*>U Oj JL _jj 

. . . . 9s jl 



^JLB ^Jt Jj^\ 

U iL/sLi; 4JL*~j iA*Jl l j& jJlp J5 Jyaaj . . •slJU^/i ^ 1 

. ‘6, 24, 87, and 120’ : I :>JbJl c4Ji 

" aJIz]1 aI^La^/ 1 L<>Ji t . . o*l — V 


$12 million 
$2.75 million 
$2.7 million 
$2i/ 2 million 
1 00 plants 


$ 12,000,000 

2,750,000 dollars 

2.7 million dollars 

two and one-half million dollars 

a hundred plants 


j>1jipVI ^ scientific notation ( oLJi ) j$\ ~&ij* 

t pi jJl jiyUj t 1 $j* 1 y Sjj^ s^S3l 

__ aJLwJIj 4^-jli V l JUiJIkj t fLSjVl Jj 

: 4JI1JI ^ L 5 (. ^L^ls' ^ - - ttjU^al^-l t-Jjllail }Sxi\ p- 


jdl iijjiaj aJa)1 

iJLuJI 

j***\ . 


'\ - 

\ • 

*>• 

\ ■ - 

*\. 

\ * • • 

i \ • 

^ . . . . 

r \ . x ro ■= * \ • xr,o 

ro. . . 

M- 


»->• 


r-\. 


i-\- 

-,•••' 

i,\ 

.,. -£V 

li£*j • Y,-\o 

-, 




■ .. — . ijllSLil j^VI ^o*j JjLj Jajl^v? ■ 

‘ j a~-wL«a»^M Jl j <1)1 j^JUJl a J^S\ <JU_jC^1 -LLp ^y^a_aj j 

zjj>-jj <. ojJLaJi ^ji>wXwii 1 ^JSCj « „(4l jLi^-'blL ^ * * * j * ? ^ 

. ^LaJi 

US^ c Uj LJ M cjLJLoaJI ^3 _ cLUJiS _ ^^JUJl <uJUp jlaj^ 


■ o 1 A. iy.P c-l^p-l ^ ,a woJ i o^ w * P J)JLx_U o ^ a ) I ^mAo ^iAaJI ^wjCs)I _ ^ 




« AJ.. o P P'Ij.^'I «X*P AjrtMp i)iAa]| J^j3 ^#J>“ X 

. 4.4 v ,i, m .a 1 1 4*1aP iXp o 3hixJl ^ ji _ V 

Afijklall jl^Vl AjiUS 

dU3 jU U*i j s jj-saj Ip ^ spelled out IS aJbJl c r :C IqJLlp _ ^ 

4-J Ull SJLpUU ^sAlpxj 


UaiLf 0 j^vaJl Sjj-/’] 1 

five dollars (5) five (5) dollars 

ten ($10) dollars ten dollars ($10) 

. <LHi)l US' 4$jis£ji *— iJ ^ I ^IjlpVI ajU> o j£3 _ Y 




.iJl*JI 


two thousand and twenty 
one thousand eight hundred and fifty 
one hundred ond fifty-two thousand 
three hundred and five 
eighteen hundred and fifty 


2020 

1850 

152305 

1850 ( ^ ) 



- - 

compound modifier iS y ijj>L U* ^1., _ Jslii ^ f U/Vl _ r 

• «di»Vl LkS’ ‘ *i jJaX* <_uSn7 _ jJLp 

two 3 /4-cm boards 
twelve 50-ml flasks 

: dj*yLi-l ^ US' U«-s j v— 5slll iJuJl jujj Ujlp . . ^53 j 

120 3 /4-cm boards 
500 50-ml flasks 

LgLuAxj jj i I-t-j (Jl jjisOf <L*jk| jU liL- U>^U> jt V*? _j _ i 

: aJUi iha'Vi ^ US' 




lki.1 


Five years ago ... 

Fifteen men are employed ... 
Five-Year Plan announced ... 
Although 1965 may seem far off, it ... 
The 1975 report 
Jobless numbered 4 million 


5 years ago ... 

15 men are employed ... 
5-Year Plan announced ... 
1965 may seem far off, it ... 
1975 report 
4 million jobless 


t of a — J 4P j^ la lol £ CjJL>-j I 45 Sj^LlpVl _ o 

: aJUI ^ U5 t ‘ 0 f an’ ^ 

three-fourths of a centimeter ( 3/ 4 0 f a cm jt < 3 / 4 cm ) 
one-half liter 

one-half of a field ( l/ 2 of a field cr Jj ) 

seven-tenths of 1 percent 

one-hundredth 

two one-hundredth 

one-thosandth 

thirty-five one-thousands 

\N*\ 



vJjJl 4jb£)l ^ i»UJI Jot u JjUl Jail \yi> ■■ ■ 

: Ji. J i-*Sj JJ-&I U&J 

! / 2 to 13/4. page 
>/2 -inch pipe 
21/2 times 

Ij^ Oj£j dUb ^ U iJU> significant figures ftSjVl 

ju>- L« I . 4joJl>eI m 1.I ^^LJlJl aJl A di LftiAp i - « « *< Lxj t L_^xs<Aj 

olkj LaJUPj . A^ljjJl oL-Lill jja^a ^d Aj^*-° ijt Aj!>C ^ ^iJ J^a 
. . ^jjJl ^UaJl (Ji 5J y* y> s f\ 

y» iJbJl K J& J>a^J h ^JbJl ^ y& ^5 iw~*Ui! J-®La-a 

. Aj^x«il 

i«^5o ^dl jLL^I p-Lxii^L iJlJl 1 g l .»«£j £^r>- 

4j jIaII OhAj^LlJl dJLa ( ^Ip Immm^Lj t Ajj-mm^J! A^^Ul 

: JL U 5 aJLJI iU^Sfl ^ 


:liSUl>.iJulloV 

Aj^x*il ^15 jMl iJ lp- 

iJUJI 


Y 

45 

. * — oil ^ £ 0 

Y 

0.045 

. ciVTs >5^^ t°* 

r 

0.0450 

. * oil ^ t 0 * 

r 

0.450 

yivlJI (jLi UJLp * wall £ 0 j £+>*+p Y 

t 

2.045 

. L>|£>kv3 LjJ j JUu ^IdjSfl 



. L-3*bl ! S J*£p JA lO * J Y 

0 

2.0450 

. Ala y $j*-PJ ^y^P i 0 

i 

45.00 

{* — Ifcd jJLJlJ 4_n wLdl 1 ^ c a) \a 

ya _ A^qJLxJI C-iLjjjJi ^ (^JUbj 

t d>Uj jJi *Lj 1 Lg-J JjJoJl * 

L^t ‘ <J% 1 Js. 



. jJtjJl t_jLJl£u oiLj ciUi aJLL^jL j 


_ — I ■ — M - I — ..I- - — — ■ — ■ I — . — — 

(1) $Ss> ^ 4^ cs^ ^Jjp *l-j! — >■ ^ 5~XpISJ|j 

I ^Ju \~+£ — ajo^ i— — ^ 5 jiw jj~ jl {jj^a jj5o JLs ^ jJl j£>*,rt} \ c- b i i oob 

^\ 4j L^J ^3 j\ 4 LaJJ^P L j’ . jg -fl LaJ j ■>, /?! ! O^oSCj — ^ 

j\ 4 AjI^ ^J> j\ 4 5L^»liJl ^ 

. 6 JUj (j; j>-i ^lijl -L>- jj ^J ojj c ^>- t 4 jjJLJ| io*A*Jl 

jj^SCJl ^ ^>-T ^JLp tft jLj ^JLp ^5j Uxp ^ jIjco ^p Ui j yua\\ <L )j5o - Y 

. I 4-o^VxJi l 4j ^ . ma ) I 

,^5211 

^Jlp La jt lit j . Rounding off ^L LyL^I J> al-A^Vl yiy^ 

^...*7 _ pli_>l Sj 5L _ «Ly*ll plij^/l y> Jil a .It s- a-Xt ^J. L> 

: 4JUI <5j^kJl 

dJWi pi ^1 iij=d i — y Jit v^JViii pijJi ^ j» isti 1 pjj' ois >H - ' 

. 5.24 Jl 5.242 aJoJl u>. . . 5^ i Uy 

ulJlill pi Jl d>Ls y jiSl ilJliil pi^Jl (jyd tS-iJl j*i ‘■^ lij - Y 

. 5.25 Jl 5.247 a-bdl u>. . . 5Lui * ^lj jl4if aly 

_ j- . _ aJL Olij x ««»> liJliJl pi jJl c$*^ lii - 1” 

yyu '$U* ‘ jyt lc ja pijl ily. Urjj dJliJl pijl olS'j <■ j^t 

. 5.24 Jl 5.2450 j\ 1 5.245 aJuJl 

_ -u-^w _ <uL j tlJliJl pi _^l y*± lS*^' OlS - lil - ^ 

. . yui i Jp-I j jUic aljJ JJWI pi jJl OU Lay ^JWl pijl Olij t JaS* jUv»t 

. 5.24 5.2350 jt 1 5.235 aJoJl u 

_ JLp _ -u>-ji olS'j) ^Jlill pijl J* tS-^' ^ b l - 0 

uisl *lj^ <, J^l J jlJOr aly liJlill pi^J' oU y^aJl y j?\ Ji^/I J* pij 



^ i.Ull i jz*> Jjta J*j| \j*» ■ 

1 ^ -^51 iJjJl . . 5U»j i l~rjj ^ i. \jiji J-^Vl ^ ilJliJl pJ^Ji 

• 5 - 24 or 1 ! 5.23501 j\ i 5.2351 aJiJl ^ Jk> US' t 5.25 Jl 5.24501 jt 

* ocd^ jt o^5U Jl ; ;^_S atop? jUaXsM xp i^LJl jlpI jj| 0 U; ^ 

• tjjLi M*JI nrv vr<\ j, ±x* . . ^Ui 

j>yuSl| 

flij? Jp -ujiVU 'Jl Decimals LjuJl Jy *£S\ 

(, ) comma *U>UJl c~Jj <, (.) period ikSxll f jUxuJ . . ijJUiyi jy . 
jljJl Ojj- ( , ) ijJl U 5 UJI fj^xxs . . 5oyJl J Ut . ijLp io^US 
4 f ' 4 ^- 1 < ^i 4 ^ ftijNl £• ) Sojl J . ( j ) 

JS ( j ) jjl jt ( , ) iJLJl U5UJI flj^l j U5 

• kj “^Ult US _ LgJpl J J-+_x5 _ ajjUcu flSjt y, 

J*"* «Ul >-J. ( £^S\ ^.\J\ ^ ja, J > JJUj | 

• ^2 t_r^J ‘ 0.92 v_*xSC 5U«i ‘ i j^di U^UJl jL^. Jlc. 

4jjLu&VI 

_ U~U J jt _ iLKH aUpVI Jju jfc Jl fractions ioL^Nl jj^l . < 7 
^ «> fli^l ^ jfr i fUilj J*J| Sj, 

. 171/4 + 21/2 + i/ 4 jt 1 4i/ 2 : SJhJl Sj^Jl J* . . ^ t J H 

jjUi of, «. *U£JI iUp\fl Ja^ j, 505 >J bjSi l^li d ] 

4,1x53 JzxJl yji ,J 131 Ut . Jli oji s i^L. <UKJ| ^IjlpVI 

..( i/ 2 Jlj i/ 4 Jl ^US3 ^ ^U!| SJS31 aJn/i ^ ^ ) JJ _ S 3 I 

^VUx^V Uxsi j 4 I jjUJ. 1 J-1531 ^ij ^S3| ^ sj^ij 4ii_ d - 

-4 * * «• 

. JiJjJl 0*1 j3 JUL£- tkjLl 

1 ° ne ‘ haIf J ‘ one-third JU ‘ iS^ *-253 L^U j^\ 0 >5 I5I_, 
\\\ 





15 ( yo cjliL^i l^lvOAj'y o it ^ j^rj . two-fifths j 

. J ^tdl 

cS-b* 4_5^ ji (J? ® j j-s^ ^ ajIiS jLj^>-V I * ii^ij j 

* * 1 1/ 2 — i t^rH -t» <5^1 jlS" ISi . . "Aioi * ^LiSl ^ o^pjj ^l AiJtJl 

Ji ^ C^I otf ISI Vi ( Tjd 1.5 ) ^ Ji 4^1 

J^ 1 * 1 ^ ^g. ^3 jJ 1 CjI*^Lx 1 | 4jIx 5^ J_^- V y ^pjia ^3 J - t . j . ^ 

. Ajj-i*P o JJ~i& ^ 4 — *^So JjSj j t Aj^LlpI 

CiS^b ^uaj^ Ci I jail I j jtiljjjJl 
Jj-uaiilj CjIjIwJIj ^jIjjIII 

* Jajl j i .,M _ jJjLwu ^ j- >e -^i i^ — £^>ji AjIiS" 

i-^P--® 1 -^j Oi ^^A-p <- o i5_ji ai» j*Ll ^-^r* *U-^i i ~.t£j _ ^ 

. £S\ . . . Wednesday j c Saturday Ji* ‘ j~£ 

• £Jl ... 24 j i 3 Ji- 4 'Ljj pjJl £p\j l Ja * j _ Y 

L^JJa I JLo (jl ^i_P (. 0 ^^C2l>e^>J 5J d A * . ... l j jjyg .M pU-^1 l - ~5 ‘vJ Y* 

^1 July j t June j t May j jUa^-Vl ^ y>^ 

t Mar. j t Feb. j t Jan. : ^ US' j^JLli c^ljUax^l Ui . aJUIS 

sjlpLsJI 0 jiA . Dec. j t Nov. j 4 Oct. j t Sep. j 4 Aug. j t Apr. j 

( 0 j^£3ZJ*t^A jJ* 4 0 ^so2^>r-« C-jLSl p| ) AijJal-Q jj g .til pU^*I AjLiSCj A-/*iiM 

jl >/%".. ->-\ SJU>15 ^j^Sj clUJlS^ . Ja£i AlwJl jl 4 4^Jlj ^ ^Jl ^b b*JlP 

. ^> -1 ^li A^jliji f < 3 U b U*AlP ^ pLo-*-j\ 

^3 j! ci> lii j l ./?.r.>- 1 li ji aUU i^zSCj pU^I oi Vi . - i-U 

. J^^*i Ajiwlj 



2La1xJI <>b£S\ ^ A-UJl Jj^b 

( iU Is jjjb ) 5 jJiL- <uL C j*15 j^Ij pJl <^o Cr J ' J Ji ^ * 

o jJLj ) S ^JpL* aJj t ( jUalP^M jl ) t li^k^o ^-^1 1 

.„.<. ^ui * ( f liJ buj ) ftijML !5l.lS i^Jl fij - Sjjj-* 1 ' 

U^o Ji ots ol fc-Jl cJJ^ ^53, 4 ‘1 Sep. 1994’ jl «. ‘10 June 1992’ 

. ‘10 Sept.’ ^ t Jr* 

_ f j£ij t UL>- L^j oJ-pliil <_s^ ‘ — ^ _ ° 

v Kjik^ ^Uiij - b£>yS\ a^JL*J| ojLjjjJI <_y - «w^Si ^jjI J l oJl5 «- r -ey J^p 
aJL c ( jUaI>-Nl dlS' dj. I jf OUT k 1 ~>- 

buj\ ) ^IS/^L A^Jl pi t ^JLs^li 4jj c fjJl Oj-b ) S^JiL- 

aj ^ y**-* Jlji* IJLa Ol ■ ^*8* 1993 i_^iSo « ( ^Ujl 

^jbjjjJl ja clLi ji a 5I 'bll sjj>tiLl ojLN jJi 4^^-UJl jJ> oj^UII 

. <oLj ^JJi ^ j jV l j»UaJl 4l« <LoA*Jl 

j&tl\ ^ aJL^»U cj\jX*J I c5^1 j*~* Ji ^ip - 3 

. Nov. , 1991 jj-Jj t Nov. 1991 '&j> v_*x£i • 

^jjIj ajUS^ j'J viJJS ‘ Aw<JL«Jl ^ - l-bi - j j g Al l l_^i5oV _ V 

0 Ji LoJLj <. oJb^dl cuLN \ 4^ • jjL« r L J^i 5/3/90 . ( J^° 

• ^ c5* ' ^ ‘ cr-->^ cr" 

1 jLo oi < — w»xj oji <u*Jl ^ja <i x? * ma f-*** y* (J - ^ 2,9 Ji ^ 

jl ^5 L_i ^ IJUV ^3 J i ‘Spring 1972’ ^ h ^ ^ y>^ 

. ‘harvesting was in the summer’ !Aio i tkj j>» ^53 jJ 

fall a^JLSC cjbjjJiJl ^ _ tiL^t - autumn J-vai jLiu - 4 

autumn aJlS t ( J-^ai ^ c3i jjVl Js» ^J. ) 

. aL.^. tf.il 

jJ> j»lij*yi tfJULj ol — aJU*j jh I ^Uj'Jl cjUla^i^l o^- — l)\ yy* “ ^ * 



— — - 1 — ■■■ - 

MCML . ^UJl uLJ ^L*»IjJlJI t y j 

. ^ Jl>** _ IS^UpJ _ <. Jb^jjV ^ jJUVl la* j£] j 4 ( ^ <\o * pUJ 

AoIajII cjI jjiilt 

’ A-JUl Jsul J-S^JU U*jJl cljl ^lill 4jbS^ ^yg.P^J 
4 jr^ ijr*" lj^ ^]| ojLi^M aip _ 

s ‘1993-94’ j\ t ‘1908-09’ : aJLJI Sj^L, _ Jbll JL^ _ L*ip ^ 

- 1 992-93’ : la£* _ l jUhi« Or 0 ^* ^ j^\ oli . . iJ bj 

. 1992-‘93 j! t ‘1992-1993’ jt c ‘1992/1993’ j\ c ‘1992/93’ 

t j^o *lj^l C jJLp ^j\ jiS^Sl ai£ <Llo j b ^13 ^ SjLiV I aiP _ Y 

- JWlI - Ellas' L^ip <uU t JS\ j\ 

. ‘1952-62’: ^JUl 

ji c (^^-Lq 15 J^SJ I Yis ji2> ^Ji SjLi^l o j£j L»aip _ V 

1 — g_jlfl C ( |Jli>0fcj . . . viols' 4 j JS^L wO tul r jif ri ) i^-UpU ji 

. ‘1919-1923’ JlsJt j*Jl JU _ Jlill JU- _ 

l^Jli c oLajJl jyj yS\ j\ Js> JLlC A-JLoJ S ^13 ^Jl SjL*3M O jSo LoJJLP „ t 

. 4 1895-1910’ : JbJi jp*Jl - Jldtl 

_ oLojJl ry Ms> air ^1 iJbdl cM ^aJl ^ k& ja^a ^Ji jLio _ o 

j jJb 1990s j t 1960s : c la^ _ Ji* 

. ‘s’ ^ji-l ^ 5JU?li jl 

t ( Before Christ Up JJ ) BC c^ljUa^-Vl j»a^uJ _ 3 

oJi 5 a^p j . ( iaJN ^ j c anno Domini *'&1\ a^u ^^r ) AD j 

ilaJl ^ y* JULl oU£Nl i A-D- j <■ B.C. laS^ ^sS? diL“ 

. (JLkjni^N 1 ^UJl o\ jl 1 u ^ 1 



A-JUi! 4jUS3l ^ Jjbj <J \ydj -hu\fjp 


CiS,!! 


4^*L*J| p'Jaj L o .fc V ^JUl y-lj>o I t «3 oLaJ^rT...^ 0^3 J I _Xj lJ L a Llii 

' Y J5 ‘ O - * " ' ”' O^i f f :-^ C^»jj ‘ ^ i ' <>• ® 

. PM ^gJgSl JL*j Uk-^-jljj AM Sail ^^*3 c «LpL»j 


4^-1 U La. I (J j\ d^Su fUjl 4-JUjl J^lSCJi ^ Ha/) £0 hT.^j 

4-pLJI JLLP ^J-JlSl i— fl-stf"®* ^3 ^Ualil iJlft ^3 l*A-J * 4JL3J-U L)l^j>-*^/i oLj^/lj) 

ipl — Si d\ -L^">L . 1259 HR ^ j» jJl £2J:> y>-T o j5J Uj^» t 0000 HR 

. hr j HR ^ jJL - ^Uadl I A* _ l$Jl jLL, 


( j^jl?" pj C (J Upw>< \j - -L d - i «^pLjl aJ| jL«w 3 ^jJl < <3 <|A> ^Ostpi Ll 

c^Ljl i^LJLl 8:30 AM Jl* * i^LJl ^lc oJ jJl jiff olj t JpliJJLi 


jLg^-Sl » — q..jqzi> a ^ja 12:00 j t L>*L*/3 3 <pL*JLS 10:00 AM[ j t L?~ L>^> 
«. 12:00 noon : I^xSCa ( jLgjJl <- a zxa ) Jj'Jl IJJ j $ ( JJUl L 6 •^‘•* * j 

e.i.y a . 7U Jbu ^jVl <5JjJl 12:01 PMLl c 21 :00 mid-night JJJl l 6 

. JJJl V JL^ J/'Jl SSJjJl ^ 12:01 AM^jSi JilLj <. jl^Jl 


^ 12:45 PM c 0830 HR ^ 8:30 AM d\ ^ U® ^-.UiJl 
ol ad dJ-iS . 2345 HR 1*513 ^ 11:45 PM o\ ad t 1245 HR LgJli 
. mo jjLj Jjt ^ 0000 HR l$Jli ^ S'Wi Jr <^i ^ Y'\ t y 2400 HR 


• j^JJl jJJl J> i^LJl iJVjdJ O'clock Sj-^CsJl JJS3I Jjjx^-I j y^>y J 

Igjls _ cJl? O j 0 j& 4jI j\ _ jlfJl cjjls JbJld »_ J.J I3I__5 

JUl laj® J . ‘11 hr 22 min’ : aJUI ajj+ja Jl ^^3 — (JLtU Jl^-o 

jl LaJi> c and <uJL5L jl <Ls^Lij ^jsISjlII ^jlpj cjLpL*J| ^jlp .^3\ i 

. <da^o ^yg.i o *y (min) t (hr) 4^>L^ L5 i^lS r ^Lvai>-i 

- us^" C->LjlS3i j y3>ij j . . IjLa 


vvr 



"" " — — 

second(s)j <. min Jl minute(s) j , hr J| hour(s) J S i 

• * — lA* J ^ J La»llPj I (JjIJsL-I aJ-nS-\ c J sec J\ 


wk week(s) jtmojl month(s) j c yr Jl year(s) j* - T 

<■ (JLll y La^S^ t dIP a-15 L^lSUj <, Jaa3 JjlJti-l SJUpI ^jLp y 


fUjl C 03 yi* ^ ^5^1 9-\ 


Audi j*a! 1 ^laVl pLo-uil 


4j^»Lla3lj>tilj <. (JjjJi ) 4-iljJcM JjSU'j! *Lo-o*l <jLl£J 43 ji ill JLpI jJjJl y 

* L> ( ^Ji • ■ • o-tli ji y£\ ^Ilj> «■ ci^LY yJi ji 

t United States j c Arab Republic of Egypt : Jt« ) IS JA »L*Afl > 

t_^So . . ( ^Jl . . . Kafer El-Shikh j <. New York j <, United Kingdom j 
f-Lo^*U Ajj yLa <_£l k 53 yil« La jS3 L> LaJllP 5 jJ> aJuI^ pLw *Jl oJLa 

ulUS y Ljr^—iJ - o^* yl J* t 5 y-l O^' 

. USSR — L*J>i3 — c— _ LojLjj — ywJl A^SlyuSYl djijjj 


t 4ia3L>t>a jl L 4JL> JLo Jl*j La ^^ 3 y L LoJllP iJjJlJl F'Lq^jI _ Y 

c ( ARE ^wJj ) A.R.E. A-jyJi j*a-° 4>j £ ( ^Jl . . . ajY j jl 
s J— >tzLl ^JLJlIj 4 ( UAE UL^-lj ) U.A.E. 5JL^ll L-yJl aJj3j 


^JLp J^o ) USA SJ^yVl SJb^dLl kzj\j>} jJIj c ( UK UM ) U.K. 


. U£*j . . . ( U.S.A. 


jl 4JL) JLo Jl*_> La ^ 3 1^3 yL yJl C-jN U- l ^3 - (J j jJl ^Lo-^1 jUd2l^-lj 

4j 3 yacwJi AnjywJl 451 LJlI yhjxj ^ LjLlJ»“l lyil J-xj _ - . . 4j^ J 

t " j % s ^ L>- 4^3 Lyp yo l Jbo 1 <»fT c (Saudi Arabia) Ls^ JaV a LJLp L^-^*»l ^ 

^ L>- ^3 Li ylla-a i y°U — o Jb>tlll 4-jj^Ji CjIjL«YIj 4 oJj>dLl 4 ^v1a1I 

. \juLa aS\ c^Ljjy^Jri jLs^Ij jJl 



LjLJl i-UJl Jjttf - 

AJJJLa ^u*l Lgj OjJb L® JLlP — j* jX A ^»-^l _^Ls^X>“l dUAS* ^5v^J _ r 

. A. R. Egypt Jl - ^iU-o jt 

^ jdjJl j^So t * £ jA caIS l* aJj^ LaJiP — i 

d-uAjl-l yA AijAJJ j +&Z s*c , ill I ^»l A>tJU*l . . (^^*“1 aJ JjAJ A-w^Lp- Ajjjp 

P^.1 ^SUj _ l J~^\j - ij j Ojil -U; o^y I >H l£a^ 0^-i A*j 

d-j>«Jl Ol^jp’ j^Ip SApUJ! oJl a ^Ap £• t ( <w*S^ll |t-k*»Vl oii ) aJ jAJ| 

. j^c alpxil Aj OjJ3j*)1 t j5CJ j AljjJl aJ ^SAj AS ^aJI 

SA>*lLl d-»LV jJl ^Jl USA A*So 1 oA>tlli oUV jJi jv-^i _ o 

aL^P ^JL® * l^A y** ^-***^1 ^Agx Jl wj 1® JU> ( US ) U.S. 

U.S. Department of sa>JlI e-LN j)\ apIjJ SjIja j\ t U.S. currency 5A>jdl 

. £*}[ . . . Agriculture 

LoJUp- Aj AlSlll iJ^UbLdii j A^Svj jA ^ I CLj{j*)I jJ| pIw V AI^x>» oljl yrt>-l ^A^tlwj _ *1 

I^lxll ^U-l <j^l U/i ^“L 

JjSL 0 a-> county ( j$ y> j] ) ^Jil jl AbJU ^1 Jbu Uaip - ! 

. ^Aj^j ul y& yA Lo AiP j] t ^Jbjj pj J' [j J J aa dJUS 

. £^-ljll jt J-JJbJl ^ A*I?Uil j\ </)} jJl LoJLIp _ < j 

i o'yU-l oAa a Uj c lJ LI 




Ala. 

Kan. 

Neb. 

Ariz. 

Ky. 

Nev. 

Aik. 

La 

N.C. 

Calif. 

Mass. 

ND. 

Colo. 

Md. 

NH. 

Conn. 

Mich. 

NJ. 

Del. 

Minn. 

N.M. 

Fla. 

Miss. 

N.Y. 

Ga. 

Mo. 

Okla. 

nr. 

Mont. 

Ore. 

Ind. 




AjJL^JI UiUU 


Pa 

Alta. 

R.I. 

B.C. 

S.C. 

Man. 

S.D. 

N.B. 

Tenn. 

Nfld. 

Va 

N.S. 

Vt 

Ont. 

Wash. 

PJB.I. 

Wis 

Que. 

W.Va 

Wyo. 

Sask. 


" ‘ — - — ■ ■ '■ 

Lfrj'V ‘ ±S*iy>\ I ^ a ., ^77 jJ iiLJl TuSUll «jt Jis-^j _ v 

4 Hawaii : * *1_*{S p-_Oj _ iiLJl ^1^1 J> _ 

• Utah j i Texas j <. Ohio j i Maine j <. Iowa j t Idaho j 
i^jLN jJJ Lolill (jj£-')}\ _}( jlp- _ jl _ A 

<_s* L* J S’ilj i Vl c*i*)| cjLjjjJI ^ I IjiSo j i SJL>rjdl 

: ^ V^l ** > L« .» 5~ ‘ j»LiLl 

c#^' W'.Aj*' ^aj ‘ District of Columbia jUa^-l _ D.C. 
j^l 4 ( 4-wjUJI ) (jjJalilj aTjJji L^jS Lc 1 JjljJLiJl <* j£J - l 

• L>j ta' .-»b — JU-I AjuJaj _ 4_aJb>«j 

. Puerto Rico j&jjjjj jUc>-l _ P.R. 

. Virgin Islands jLotpM _V.I. 


. Yokon Territory jl,.^:>-l _ Y.T. 


. Northwest Territories jL^c>~\ _ N.W.T. 


>■— ’bNjJl _ (_5 y*~*\ jl>- H 

• S-t»«3ll obY^Jl ,_^Jl tS^'S/l jt 

• ( CA ‘ GA ^1 Georgia j^>C '**L. ) 

(*■* y* (j-* *^1 ‘—■’l jL^ss*-Yl aJL> J<»t...‘V 

*— *bY^ll a>x^j — L^i b -*. A _ f OIjIaU ^ * 1.1531 cjULJIj 


Alabama AL 
Alaska AK 
Arizona AZ 
Arkansas AR 
American Samoa As 
California CA 


Canal Zone CZ 
Colorado CO 
Connecticut CT 
Delaware DE 
District of Columbia DC 
Florida FL 



l _yaju Jjtj Jailj-/? 


Georgia GA 

New York NY 

Guam GU 

North Carolina NC 

Hawaii HI 

North Dakota ND 

Idaho ID 

Northern Mariana Islands CM 

Illinois EL 

Ohio OH 

Indiana IN 

Oklahoma OK 

Iowa IA 

Oregon OR 

Kansas KS 

Pennsylvania PA 

Kentucky KY 

Puerto Rico PR 

Louisiana LA 

Rhode Island R1 

Maine ME 

South Carolina SC 

Maryland Md 

South Dakota SD 

Massachusetts MA 

Tennessee TN 

Michigan MI 

Trust Territories TT 

Minnesota MN 

Texas TX 

Mississippi MS 

UtahUT 

Missouri MO 

Vermont VT 

Montana MT 

Virginia VA 

Nebraska NE 

Virgin Islands VI 

Nevada NV 

Washington WA 

New Hampshire NH 

West Virginia WV 

New Jersey NJ 
New Mexico NM 

. Wisconsin WI 
Wyoming WY 

-UjJLo 

P—I Ujup * Jl\ jUyU 1 ^ • 

jta Igj jt t <L^I jjJl 

YYV 

I'.aic-J.l t^Os-l {j* il iS jJLll 



■ " ■ ■ - — ■ - 
djLjYjJi L^j (3 > ^ ^ *■ La^SUj I . . ( L^^>tJl £S>-1 j* a-^pIA-I 

L *S 4 aJLA- 1 c. Jljj-Jl 1 -La l y& AjL>-Nl j . ? *Uj Jill LfJj. ^^Jl 

cs* l> aj^j^JI ( ^jjb-«Jl cjVU- £^>- ^ Aj M jJ( |^l _ I 

_ SJL^tlll CjLN jJ| ^3 jJ^aJ A^«JLp Aj jj3 ^3 ^Lj>s-Jl JLdJ b»JllP _ c_J 

a^jUS^ vJjc>s^Jl jjL* ^3 ) aIj jJlI LgJl ^^r . 7 ajNjJI I ^ J-*' — b jl~^>-l 

4 (_£jp-l 4 5 OJll oVL- ^ ( Cr*”^ 

! A«JUl 0*jll j 


Atlanta 

Denver 

Milwaukee 

St. Louis 

Baltimore 

Detroit 

Minneapolis 

Salt Lake City 

Boston 

Honolulu 

New Orleans 

San Diego 

Chicago 

Houston 

New York 

San Francisco 

Cincinnati 

Indianapolis 

Oklahoma City 

Seattle 

Cleveland 

Los Angeles 

Philadelphia 


Dallas 

Miami 

Pittsburgh 



jJp^Jb oJj^jdl djL»*y^Jl ^3 j J . »/3. > A~olp Ajjj^ ^ ^ 

t ^jLo ^ a^5ojj>^I ibjii p-L^L (USA) a3j jJl p-^lj jJl 

_ 1 yaj| ajV jJi t j-p p-L jV XwuN I a^jISL*! ^ c. ^>-i^ll <uoli ^ ajV^JI ^JcSiu 

A^J.1 J ^Jaj jj-J ^Ij 4 S jjil oVb- ^il A^j^J ^ 

' . ^jjLwJl -C-ll 

aJjJLII Jt-i-ul Lg-» Jp*Jb AjU - A^jSvjj-a^/l — {JU^^ L)ji.l P-Lfc^W A**«JIjj _ N \ 

AJjJill **l j $ S p-L^ I 4 J «. t >. ‘J I <L)t^l» d)Lf LjI ) Aljjll * c_5^^ 

CJ^yU- ^^3 ) SJLpUJI oAa { j r ^ . ( uLUS j»l 4 (J-aU d)l^ c ’ 



4-Ul Jjlil J \jdj ■ ' — 1 

t j>-\ Jj:> ^ jJqj <j-J o>x ll ( iUlSCJl 


Beijing 

Luxembourg 

New Delhi 

Rome 

Havana 

Mexico City 

Ottawa 

Singapore 

Jerusalem 

Montreal 

Paris 

Tokyo 

Kuwait 

Moscow 

Quebec 

Toronto 

London 





^L. LoJllp « JjjJlj ojuU ajjJL^-NI *Lo^*S/l i ^>~jii — \Y 

_ 4^oJLaJ| oLjjjJ! ^lo^lj o) ^>cJl ^jjLp ^bii*iMlj t <» . « > cJi Cr° *_r?- ^ <> LftjS'i 
oJigJ tiLJaj j . Vl vL*j>tJl L*iT Jyi — £z*-l^ll 4 _<vj15 ^5 

Spain t Norge ^ ^Jb Norway j c Nipp_on jy Vju Japan t^iS J . . sjlpUII 
Federal Republic of Germany j c Roma ^y ^IJb Rome j <. Espana y> ‘SlJb 

. Bundesrepublik Deutschland jy ’V-b 

Jji p i^.w .1 *ojJ^»Vl *Lo-wj^/L 4-ojli jt-j-XSJ klJliJl yg dll 

- pJUl 

o l. lW . ^ jil j\ l <Jj.Jl jl ( O-tU JAP . . iliL 

I c c-»ljUa^>-l L^iSo o! [S 

t B.R.D. A_Jl jJyJl L»IL jgi>> ^l«/3*>-l _ ^\iLo «. (1) ^Ss*3 5 A-o->- y^Ll 

. F.R.G. 

^jLaJI cjL^oj jiij JLaUJL] aJL^'JI _ ^ £ 

«■ ( j ^ y»Jl ^yij^ p L*-*4 ) Bylines Jl ^ U jAj ^Jl 

- j*_*$y]| ijjlj^Lj 4 JUs>^1 I^jL^uL Lrlj 

d)l ^j^Ip 4 ( jLvo^-l Oj^ ) <L«lS^ <Ji^yJj ^jJpIlo-U a>w-»*I jJl l^iSo _ ^ o 

South j t North Pole j <. Near East : JJU * j~S i_s^»o 1*1* hJS JS* LkJ 



— ■ ■ — C5 *JUJl Jypi ■ - ■ . 

t Middle West : Jlo * ^ll 4J jjJl Jj>-b aJI ycLl jLbll diliS' j t America 
^y Lulls' J^aiil y* 01^ 01 j t SJL>ciil cuLN^U a : ...:JL» Midwest j» 

. Midwestern United States Sj y* 

(jjJlJl ^yl^*^-! A^mJJLj 4_^p L>- A— 4^J| Oy^J i-A*-CwP — ^ *\ 

. ( Lat. 52°33 , 05"N : Ji» ) latitude yyJl h>- <, L*.ljjdl aJ c^y4 

Li :>y>-j . (Long. 13°2riO"E : ) longitude JyUl 1 a>-j 

. ^yJl jl <J ^LJl Jp jL>«j <w?LM ojUL-JI Oy^i aL /p L cjUL^i 

^y altitude yJl ^cJx^ ^ ^Sjll £liljl y> 0^50 - W 

. jtfLJl ^Lil ® yy° ^ 1^11 

IAjj-a jj cHi^LoaJi f Lojjaj 

^Lil L &y*j aJLvj^ t ^ j>- 'J aJj^ Or® aJj! aJ^Jl! c*>!Ao-*Jl 

dJLL yji _ AjoL^S^/I cjL^I jjJl ^y L^L>-j _ -tij - L-$j 

: 0<\Ai U.S.D.A. ^ ) aJU! Syc^il J. A^y L y>j c jyVl 


Uyj 

AywwS jil L^JLq-P yl 

ijjjji 

DA 

Dinar jUjjJI 

j * & 

A$ 

Dollar jNjJiil 

Ul^J 

BD 

jbJjl 

OO^ 1 

BF 

Franc iZh yll 

IS^JL 

Can.$ jt $ 


IxS 

DKr 

Krone 0 j j£Jl 

iljiljJl 

LE 

Pound a^I 

j-*-* 

F 

lilyJl 

1 J ji 

Dr 

Drachma ijoJl 

jUjJl 

Rs 

Rupee 

J^l 

Rls 

Rial JU^Jl 

Oljd 



Ui ru<J| i oUJl 




jjj IfJUP 

JUjjJt 

ID 

jbjJl 

jtyji 

LIr j! L 

<JA 

UJjit 

IL 

Shekel JSwJl 


Lit 

Lira : jS Jt 

Ulkj 

Y 

Yen uJl 

OljUl 

JD 

jMI 

ijjMl 

KD 

jhjjJl 


LL 

SjJJl 

ouj 

LD 

jLjJI 

LJ 

DH 

Dirham ^ jjJl 

u ^idl 

£ 

Guilder jjJUL-i 

UJjA 

NKr 

0jjS3l 

g?J>» 

ORLs 

Riyal 

l)L*£> 

PRs 

*tuJ\ 

oil— S \j 

QRLs 

jyi 

> 

SRLs 

jyi 

ja—JI 

Ptas 

Peseta l--- : ll 


LS 

oU 

ob_^Jl 

SKr 

Krona jjS3l 


SwF 

<ili 'jii\ 

LrO-* 

LSyr 

<JLI 


D 

jLjJI 


TL 


tfj? 

R 

Ruble 


UD 

^jaJl 


L stg. jt L 

S-A-l 

>0^1 

us$ ji $ 

J* JJJ> 

i.A»dU oUN jJl 

y RLs 

jyi 



rn 


y^LJl V^Jt 

JaliUI 

Cxi ti^-| 1 +*0^ footnotes ojl^Ji . ^1--^ . 

• tijL-ljjJi ( ^_jj t i^JL*Jl jJsL- ji\ j 


{\ p-UJl JL>^ ^ oJltf Ay* ) i^JLJi jsu J\ J J^lJbdl Jj 

> jL Ji. i J>4 ! _ ilL»J\ cy <S 1 J -( v'^l 

«■** “ _ -*it ji t 5JL» jil ^ jj ( _ jS =Jl oL. jUJJ 

L.aic iv»bp 4 ojSi *L>- U _/\ ^xS J^liiJl jJ cUUJlS' . ^JUJi cjU£1I 

<jy jT ‘ ^ (Jla c.JkL, 

A-iildl Ji. * „|j^| i_il^ _ SiU _ Lfci jliUj ^1 j-* ,J p-kjil 

• a^jL^JI djLwol^jJl ^^>1 

V-JL ^Ui j^kr j.l»jL Jill ^ l^JlsC. ^ J^laxll oJLa jL^ 

4 “ L ~° <_W-^' B ^ A Oj& ~yij . l^Jl J-jiiJl HLJ>\ ^1 5JUJL1 _,t iJSUJ 
J5CJ p~JL» <tUi^a L^»Ujl <1 )jSo ot J-k*j ,jS3j t ill— jJl A yA £^>- ^ - j 

<-£ i_r^' (Jsd'“^' iSy ,j-J jJli ‘ jJ^jIJu IgJ JL>- jj a>J^> 

J—jli; £-c* 4- J-A>- ‘-iJ-f; (j-Jj t (jkxJl tg-*a*j ^ SJb-ljJl Ss^ivJl 

i.U ^IjLiJ J-jlisJl Lfci JSlio- ^1 i-oMl JsL- jll dJUi ^ ( _ J ^ L) . SJL, J\ 
'~X*' ‘ (j^ talfc If-Jaj- ,J^tJ oliLLuj jj\..An Jj 

• cy <y l»oip i^ji ^Ji ^ ^ ji y^,\ 

Cy ^jpr Am N ^l - ( supplements Jlj appendixes Jl ) oU?Jil Vj 

'~y~ • <IL-*jil jJcjl-ij (J — J — j Sjlc-LsJ _ iJLjjJl 


JLi JLp- 




<iLJ.I ) <iL—a ojjJis* <djk k>- J^j ^> ra.,^l l (Jijl JjjlJbdl jJ j 

iliLf 3iL-« iljJ C As^isaJl Ja^ JhJl Ja~J\ ^ y. ^ (\i jfl-Oj ^Lp 

. jjI^oLa l y* Jaii-I IXj jl ( _^Lp j i jJ-jjxll Jjlj JajLl iJLfc 



— > iw^JUJl <jLSUI y oUJl JL^VI Jjttf J \jdj Ja*lj-> ■■ 

LgJolJb 0 J&5 ( o yLill jjiLaljb £jA tjLo <_£l ) iliU—4 ft A jU J-jJlll Ul 

■ J^d*^ Cr° Jj' J^-d <Jl l£*^ °_>*J jl Jcd^l p-*J 

AiLwo ^Lp <L)j^jj 4 4>gjj*^aJl ^j£-aLfc ^jA — ^ j ^wXi ^j-a — aJU]I j^Ia-Ji 

. single spaced t Lfva^ ^ so^lj 

5 jiiS* i^iSo l^ift JL?-lj JS^ APx.tf, .. a 11 jj-oij ^y Jb-lj J-udj Jy y^ j lib 

. ^JLjL JS’ double space A 3 L~a il y £* <■ a\2z^a 

ajIju jl>p L^xv^>* t ^ * 1 l _ •* ‘** ,j I Jjd l l ^ l.~*.w* f ^<*ll a^"L*AI i — *>jj 

. A>*jL^aiJ ^JLLJl ^jiLftLgJl 


^y> I j jJxJl jl>-i ^y U J-j Jj J\ SjLiVl j jSi j! LU>-1 

* 

As>~tu o jSo i yll ^jA ^-51 i>-U ~ 0 Jl J-oJbll ^Llp-l c^JUalj JLd ^iJl jA ^ I t 
(5^1x11 ^3 jll ^3 . . oJLgS' C->^y L>- ^yj • I Ayj ^y aJ 

j^JL~a Aj V $ aJbJbi-i 4->r d*,^)ll ^3 <Uk-3 jj oJ^JT ^JlP C aJLJI A> rtf ./all J-jlJllJJ 

£-+Ay £ ( = ) AxjLJI 4j»^L*j <J}j*5 La ^J^xXvmJ t 4 ajUJ1 A>t a >,<o, 1 1 

, j ^ . ll .wJl (Jjl 4j|»Aj ( |fJ C »I* 1 1 1^a 9 J »^5L** J |t*l f ^ »ll A^tiLylllj ^ImLmaII Ajlgj t ^ 3 

. aJLJI A^UaJl ^y J-jJLrll L$j 


y> y> ^i5l ^y J*u3j ®. J J-^ <_$* Lft di^-^)La *lJb[ y ^1 V-dlaj lib 

jt-5 l 0 jA J j*J l$y ^ jJ Aj>Ttf ..rtll ^ 4 L,rt g a V LgJ^3 . . 4 JL- 0 ^J| 

^**^*^1 J-^udl ( J 5 »dxJl j*Jj J} SjL^Vl b^jdJl j*a& j IgJ 4 JL ft jA ^ 

. ‘See fotnote 3 on p. 43’ : Ji* * 1 *j j^-jj l jA\ 

■ Jl £-J> y superscripts <J y cjL a^U j] ^li jl _ LAL-t US' _ J^lixJl yJl j 

1 AiUtfl ^xJl aU^L| j\ y>A ^JL Pj c liUU 

« thin space aa>u/9 ai Lw C 1^ * .p 

jt t aJL» jj ^ISjl j\ t Arabic Numerals ^tfjt J-jlidl j 



~ Jjv*f 

-»*-> 4 italic ( S4AUJI *U«J| ) 4 JUjj o J; > 

(t) dagger I i.*>UJlj t (*) asterisk Uw>«Jl i.^UJ| jj \j c 

. (§) section mark (*— ail UbUj t (:{:)• double dagger U- j^jll i.%J|j 

^SUi HS cA,bUJl y. Jay. Jl ^.Vl ^bs-l lilj 
«> ^ u ->^ ^J>b UJl f UjVl f lai*-i J-AiVj. U‘%* J 

• oVaUll J US’ t — -^/l Ljj Jalx^xj jl 5 ^Jl 

<J -’ ,J ^ 1 ck'-i? a* Jr- jJl - Jill J-.Ua ot JJ Sj Ll^| jjbij 

^jy- ^L«j 0 - S -*U» *i**W ‘ s JU* <J J-Mr' C-^ 

• ( • . - x j t y j c z Ji« ) 4^1 

JUfcVi 


OT J~- Up- ( 0_p« Jl ) Wbll JUp^I J J-jlJcJl ibS - ^ 

JUp!AJ U^JL lls^j t ( a-JVU, 5UUI ) 4-~.U.| JsU Ji a_JL .LiUi 

j^-i «_5^' C~jJ, ( j 1 JjU Jj t, Ja _p, Jl ) _ Ia\j> ijjau _ A-oVl 

«-p* j^jl . JUpVi cilia J jfiZu ji ^1 J-j|JbJ( y I^.Iji^l-,1 

- cr—^ -1 JvaaJl J UJl »jLl)fl cU. Ua'y oUKJ oI_,U*xpM 
. aLa^ ( _ J ^ca 4;ij oljUa^l ‘ iJbU ci,_^ j^JI .1*. <_c£j 

oa ^-> <jl - Ua l I JJiil ilJb J oi> J 01 j-jJ Lu 

l_S^t • ‘d-vS’Uj AlP J^aaj l^jli U £-j-i L^^apl iijj _ jsi-T y> ^ 

• l*rtJU-s-lj cljUa^-'yi aJL^j 


: ibid . JUo^-l _ \ 

in the djlSil { j~a> t_s ~^ j ibidem U-J^Ul UlSCJl jUai^-l ibid , oj 

l^JU>o^i| t jll ( _ r U ^ * . . tHJJb -UaJjjj . . * same place 

: iJbJi ApI ^ aU 

c^i SjUil aIUcjV jaz^j, ^jla ^ . ^il 0 Jc> SjLi^ll j^Sca Ujlip _ \ 



— — — ■ . ijbSCJl l y2ju JljLi J Jajtj^ . - 

Jm ibid . *wl5f pJixZ~J pj c S jll 5^15" j S'Jb <j^9 £^-l Lr° 

. JJjLJi jli ^>0 CjLjLo 4jT jl^So <jJJi 

Ibid . ^Ip JUl ^a.il . . jll ollLo £^>- Oj j$Zj lilj _ <^j 

. Ja_d3 

* ixai Cjl^rtfygll plijt iJK]| ^yll uJLvCLi . . Jaii CjL>*jL*<aJl cl-iil>-l d)|j >* 

. Ibid ., pp. 26-35 

jlU^JLI jujl^I pi ^Jl iJKlI Jl ^Lsit jlUJlI pi^ ui^Vl OlS* ISi j - ^ 

- Ibid .. 13:52-64 J-jJcJI 4i ojlpvI^JLI o*l>cJwaJl j 

£>-l l^Ll ^ L^L5 jl * Jsu3 AjjjJdl p^l olSC* ibid. pJi>«i«J Li _ _* 

. LgjlS 4jj^jJ| ^9 Sj i ^Lllrrl,| 

jjA CjL>ejL^> SJLP Jl*j JjLJI ^Ll utb ojLi^/l ji j5o ol5j ISJ _ j 

ibid . 4^*15 pl.A>tI*>i| Oji 5Lli ^53 ^1 ^-* 1 ^ 4j 4j^5 0 

• c^H J-vai? pj ujj ( j^>- 

J~ VIj^I . . IJLJ s 1 OLS0LI ^ J 1 ^ ibid. 0V - j 

t ^>JL*xLl oj U Lo ells' (1)1^ p^»i 

dUJ5 ^ jli d\j t c_AJj^ll p-^l ^Si j\j& ***-&£ cj)J\s>- ^ ( J^aojj 

. id. J[ UjUa^-l j j* j t p^»^U JjJLi t ‘the same’ i jju: idem US plo^l 

cr^ C5~-M cr*^ Crt iS ) £fr^ j* IS| Lt _ ^ 

} «■«*»! jj>u)l ibid . «uJ S <I)U ^Jj . . . 4 jjjJlII j\ 

* C ^Xa-ljJl ^ JaA9 L^^.g JLp-Ij ) c j-w«Ui> U>*t Igj (JJLjUmjj c ( 4l.L^a a 

: L *5* I^a^j 

^Lo — w-T j\ tJJjil p««>«*b tiL^ia <1)15L» ) cjULJI jj-o v— ^iSo ( \ ) 

. - . Jl>tLi pi j ^ <- AjjjjJl p— I pt t 4-^ljjdt d)l jXp p! t 



~ 

ol jjp C ^ILxJLl jj* cjUUI jl £» c £>- ^LL ^LLii r ^>UN 

£r' ) £^"LAl LSj'-SJl lS^ ^r-Lxll ct»lap-l ^\ dJUS (5 ^Jj 

^v-l jil j t ^^iJji! j? i. — iljJLl u *Jc 3 AiJU^ll 

£* vloJl o! ys> ^SS ^wLU ^jA ^,-J -ut US' . sjl^IjJI 
£-^T j* * ^U , * f Ol — oU rtf v^J ij JUL>JlI ^»Jj 

o^j pij jV * jkdl ^1 u-j ^JL/ yi dJUoi t j_»L- 

• cA W **’■** jj cS-ill Iqc. tit. j t op. tit. ^ Ik ^ ( Y ) 

: op. cit. JUxi^l _ Y 

jt _ J^-Jl ^ opere citato ^J^Ul iUSCJL] jL^-l ^ op., cit. <jl 

. a in the work cited -Ul jLill * grjA 

t «/a g«'L aJI SjLi^l uu< Cf^-r* <JI ^V 1 -ae-eit. 

: Ua ‘ jy £* 

. ( . . . djl>«isaJl jl JlL>« 1 | _^ll CjULj ^.ao; JLlP _ \ 

C (J^-Aj ) £^-jA ijs^j Oy ^ j $ ibid . -L«J^ ^i J L g ^ L xil ( J-J»«. ~— - ; L« JJLP _ 1_J 

CJlS - lij jA ^l SjLiVl Op. cit . C)I ^yK.jialt ( j» d)U . . IJJj 

eg. cit. ^kr (i-s- t o» u/sbi- *.35;- i t* J-*-** lAI SjLs)ll 

+ + 

. Jali ^jll j^^il £» 

: loc . cit . _ Y* 

ol_SCll ^ ’-f loco citato S-jLJ^jUI i*JKU jl. .^r^-l u5 a loc. eit. 

. * in the place cited *J| jLill ( ^j»- _^L l ) 

t _y~A> jl Aksil 1 ) C^~ -f* jl •Ai** loc. git- 

J* <_Ai ®_)L*il ( oAsdd^* ) ^jJjLiyi J-^aAt o^J ‘ UjL« jS'i ( o Ua^' l 
' . YV^l 



i-djJI oUJl Jom JjUi -k> \jb> ^— — — — — — — — * *““ ““ 

Lp_^ •jjjll jm-I y> J^Jcll c> fjL*U J* •■M’ Js ■ 

• loc. cit . 

L u-iljil jv— I flJi^-l JUJU lJb» ^ dUj£ (jS^w *df “jUVl jd£> 

Vi SjldVi J-J ,J dt ^Uivlij jUi Jl SjUiVi fi t Q£. cU. -: 

lil loc . cit . ye. J-jJJI dtd3 i ydVl iijkJl • b-iJjll l _ r *AlJ Up-Ij ,«r_A 

SJle Ug'.y J*<a3 li[ iv»U^ j t ( yJ^jJl ) (^djldVl o*. Cj L>cA^ S,Xp k^*iva3 

• l SJ^ (Jsi'“^ 

ie yS* b jSoU LJLe j i U ^>r y> ^1 SjLlVl jl j5o y~>- ioc- cit. ^o^cL_j dUiS - 
in the ) loc . cit . Ot SjU)f' • • • ‘^• , L>'*^Jlj 

( in the work cited ( _ r Jby ) Qg. cit. ye- ii.s *d ( place cited 

. ( \^oo Turbian y^ ) 

^Ji jVl d-*AsJl J JjljJUl j-P ^ J^lddl J^iaj VI <L»Ul oljjj-Ul 

jjld 0^^ 4 OUjidl y* IJj-tP ^jVl . -dl Jjjljj y^ . »d'»*Jl y» 

iJL-j y* Sb—o t±^Jl 0y£ ,^1 5jLi)fl Ji* ) 01 jiJl ^ oUa^%>y «, d-**Jl 
oJL» J~*j . £tJl . . . y-ls-LU i_<J*Jl <_jUJV|j i ( ydljll ^-J-V 

Id t Ajt > jjlll ^Uaj !.-■■■>- ( 4 jLj Id ) ji dj ^J^jIdJl 

, , ^1 g Vl a&t a -/^ll ^JjLuwI izj \ja£S S^AtL^ ui^i Lcjy ^ I ^ 'd * ) 0 

y. ^llll J^ill by line Jl gyj Jdl^' °d^! 

. ( \<\‘\‘\ y> ) J\ii\ Ji>dl 

y> jd J.. /147I U ^iJl t,y»liL| l^Uaj I^LjUJ 0^» . . Jjldi-I Lot 

. y*~>- ) ^ylill jA>*il y» J-oaJ I JjloJ-l 




44ttU v >aA/l 


jhUaJI 


y yJl _ units of measurements ^LaJI ji z y6 

^3 oJUl l g" ^ * >%/ | ^Jaj $ <^>L>- 4jllP L^J JJJ c J v?dl i l.ifc — ^L*Li!l 


jLp- yll j£ UJL UUiaI ^LJLJl cuLjjjJlj ylj-lil ^ y ^iUJS' . 

jA J vl~- t A^oJbJl y C^U^a-sA^xlJlj j>j-L*Jl y*i yj 

. 5j jJ^Jl! ^ y>«Jl JS' y olJb- jJJ ^ >lll pUaJL ■-iyjla f I J^X*^U ^pj*j 


l l^j 5-s^li-l ^LaJi ol JL>-j <Lil j^t Aa lalfl jl aJj^ JS3 oJl£ . . AjIaJI y 

y cjIJl>- jJI cLUj oJlS'j . aJL»*1I ^LaJI c-»1 A>-jj uiyi yJlj 

Lgj jlpxj yd I aJLAJI . AjoLaJI jy L^l 4 a^*Jj*J! 

i>-bM o yJa |»Jl*Jl yui ( y y£s>-lJl uib>t4 ydl ^*/lyJl 

metric ^ ydl ^UiJl jl yl ^J\ oL^Nl <I)IS cL^- * ^lyJi J~>- _y Jl 4-^lli 

. ojyj 41 I QaJ ^wJLJl cjLuLaJl Ails' y system 


AjI J u JLl* A-woJl*Jl oLtjjJlJl ^Jsl>c^ y ^^LJlU ^ 5 jdl ^Uaiil ^1*X>cJL*ul j^Isj I 

• • l£ ydl y 1 <wflJ.'i‘>cJ aJL>JlI ^LaJI c-»lJl>-j c^JlS^ L*JLap*j . 

A^oJLdl.1 y _ ci^»^ wi il ^y dl ^y*» 1-»-qJ i oj!*a>-j dolS* Lo*aap lLUiASj 

JjU ( }W<^3 tj VJ j^Ju Aj jJll jl aJpiI! Ljl 1— « >IS . . Aj j+Ji ^*P — ^a«mU 

^cj*LS ^Jl SjLiVl -AlP A*y^» A^j^Jail oJjb . ^Li ^JSU ^JbLdll Ajylt A^yJl 

! t ^5 kj . . i ^LlU ^ 5 yd^ ^UalJl Lg-3 ^JLixX*«j ^*J AAjL*-*» 


^•JUi J[y^f 


‘plants were spaced 30 cm (12 inches) apart*. 

‘temperature was maintained at 20C (68F)\ 

^ ^jA JLjJjo ^ jJl £J*J 

^jaJl pUiJl y >* J fcUljjuJl ^ ol^l 615 . . ^jjdl jz~l\ ^Js- 

. SI Units JL I jUa^l jT t Systfeme International d’Unites jii 

— ^j-dl — sjjLJi LA*i\ p 

— £**1 J i3Lkj l ^UaJl Iua */*i 6t * ^LliJl IJLa ^IJI 

61 Cj* A3 ^LaII p! JUL& V+Ja-Qj^ 

. cijIJj*- ^ j| ^Uiij 4 ^JJ l jiiy jA ci? jiil ^5Jb 

(juilAll cj|jp,j diVt««luiV uiilpJt 

; _yJJl v JLM oLio (JjL. sLpI j* ^LSJl oIju»-j julc’ 

JJLP ^ j-ill *1* . ./3,i ^>c^ >r ./? )l JL^-ljJl ( _ 5 JLp Ju£ ^xil C-j| Jb>- jJl £-^>- J^bJ — ^ 

. ‘10 kg per plot was added’ : JUb S^Ui ‘ l^Jl^Li Jl s jLiNl 

— ^LaJI lu\S>~j Y 

L^jJb UL£a j . . 15-20C jl <. 5, 10, and 15 cm SbLoi * ^ j j >- T 
oL^Nl 6 Li . . L®t . cu'b/jbdlj ^>jl ^li j£» £ jjxLsJi 

. ‘1%, 5%, and 10%* - ^iSLi * ^ij J5 ^ L*Jbi Jl 

s L_i ^5»- asIv^I 6j^ (_$l ) ^ jill _ U5b — ^UJl culJLs-j j y*j 3^-li - Y* 

: U5 * L^L^j ^JJl .xull 615 t>l ( l$Jl 

- 3.0 °C -1.0°C 0°C 0.5 cm 1.0 kg 5.0 kg 

( LgJl s isUil 6j^ (_$! ) dJLU5 j jaII ^UJl cu\ J&-j - t 

UJ - ^y> Ajj^uJI will LjOIp 

: ^ U5 .. ji^all £*-i lA£- 



^UJI olJb-j : a^*JLJ1 

-1.0 meter - 0.5 meter 


1 .0 meter 


0.5 meter 

( Lg-J[ S AiL/pJj <^1 ) £o-^l 4 Ju^j jb^U ^j^LaJl ySUj — 0 

yo J 3 I j\ t Jb-l ^Jl yo J^\ jl <, I jA~£> a Jo ^JLJ <oJl*Jl 4^-J)Jl <L) j£j LoJULC- 

l ^ L*S Jlp-Ij ya3U 

-1.5 kilograms 0.0 kilograms 1 .5 kilograms 

2.0 kilograms 

(jjiL&J) 

<• 4~*-L*Jl k— C^llj tliLjjjJl £^-oJ>- ya _ dolS j\ — 4-Jl>eli ^LaJI CUlJb-j o* jr.»-l 
y Lil^l y° J . &\Jo ji\ liJJj cjM j\j* c>° (JrT 

<iyll y^ip-Ul u_flj yu j-fc LsJLa y£Ij t jJl lLLIj <_-j LxSvJ I I Jla 

jl y LgJ y jjlp- 4-^U.I *1 y>\ ^ g:C»J * ^iJb- jJl ilJUbJ 

« JU-I 1 _ ySC*j yl j - u yJl iJLfc yo Jy SjjJLill 

yi y£^«j> y£Jj t jJUl p-Utll * — y 5JUxx*-J.I 4-l>JLl ^Lill cjIjl>-j 
o CjLc-^Jx« ^l £y>-jJl I -La ^y ^Ala'bfl yo -L»y» t y t^-Py 

. y> j-^Ll I jLgj ( \ <\ 1 "l UN Publication) 

* ^LLj^Jl j A^oy) V \j Aj^saLI aJ^II ( y»LjlJl ^yP.w.-j <jL-» ^JL» 

C«jb»H 

• ,AAS = IjJJ-i Vt> <\<\, • t<{ = ^ jLS it ,<\ YA = ^^11 jUa^Ji 

• C^jj^jJLXA 

• Vi^^i y , y • 0 = ^iy>- ^ • • • = f 

Y Y ■ , £ 1 Y = y>- \ • • = tj j^xa I jLLci Y , Y Y 1 yii jIIiIaJI 

. Coj^jJLia = byUil 

= flrr A? \ • • • = Vr^* YY,Yoa = (^>31^1) irU^jUl 



" — — ( j * m I. 

. bjJ^I Uj:> u = Ul^ TA,ro . = eSjJ^Vl v^ 1 

- *jM Uj\ u = UI^ £er,o<ir = ^^>1 ji^ji 

• kiM ^ YA = U/j- ^LS- U,V • N = cSjJ^Vl jJjl. _£JI 
UY = ji5 0 • ,A • Y = IjUaii \,\r\ = t 5 J-UVl 

. £ = bjJ^l SU, 

Y • = 1 . 1 ^ jJL5 V n,£A = b^ Ijlki YY,*no = .jkJl 

. tjJ^SUsj YY £ • = o^^jOiA 

. y^j Y,Vo \ = ^ \,Y £A = i^l 45^1 

• VJ^ 

• es^dj^ JK> ' ‘ * = c 


- If • • ■ 

= CUjj^jJIA Y • = ( jhi\ 

1*5 iJlJ^Lab-o ^ 1 

^LaJl olo^-j Jj^JJj 


Jl 

Cr* tb^ 

-.-110 

Jb 

43 U- <J jl 

\,A- 0 

A-^O 

iljL- 0 jt 

- , * ■ VAUo 


ibL- y^t 

*,*^o 

JiU. OJjl) 

ibu y_,t 

*,-ruo 

JjL- 

iisL* y jl 

n 

0 jt 

jb 

.,. . .0 

J- 

Jbj 

.,.U.Y 


*U*I 4>“ J^j 

YV f *U 

A~*55 <W5^J 

►Ul <>* Jk> 

• , ^ *\A 

Ojlfcr 

l>* J^J 

TY ■ - • 

<ijl 


Y* 

C^Jjij-UA 


Y • • ■ 




Y£Y 



^Lb-j : wJUl 




SajL r,AAY = 

JljlaVl 

1 Jl* Y* J 0 0 • = 4*«jaa\\ 

. Lai , YA^ = 

6^jL> ^ ^ £ = 

ww ,YAY = jdLl 

• 

sajb \,- <U = 

iwai YA\,1 < \ • = ^U^LSOl 

. 4^2 jj \“*\ — 

plait r = 

^=lt , 4 N £ = ijjLJl 

. \ Y — paiJl 

. l*j, n = f uit r = s^ui 

. Lai oYA- = Jl\ 


Jt 

i>* Jia^ 

>T 


f 45 

• ,mrr 

3 a jL 

f ai 

• , - a rrr 

r 4 * 


• , - rvvA 

Sa jU 

<^> jj 

oYA- 

f 4 * 

Jt- 

m- 

j; 

cL- 

\vv 

Sa jL 

Jt- 

r 

f ai 

oajL 

n 


SajL 

• • • OIA 

Jt- 


. Cj-UiL^u. ,ioj =Tjd r,-ir 

pUavVtj Jjjti-11 

= »— »ijNl '/^ = p-aill 

r,ir- = ijd n,o. . 

— ol jJLa £ = ( 

= U-Ji ^ A = aJLSJI 

y tr 


• Wl 



~ ~ ' — . jjJLJl lLmJI _______ 

= ir,ooo = \jA \<\A = lp_ji3 <11 = *LS \Y = obj 1 = v-o^l 

. o^Li jj o j i £ i • 

. ijJU-l ^ ,YY * = 5JL531 ^,-11= c JiaJl ^ ,iAo = ^Ul 

'»*•■* = cP_K '/ A = Ijd *,on = Uas Y,Y-i = iSj^yi OjHJLl 

. t_5C ti 

- S*jM ^j}\*r A = IjiJ r'UY'lA = 5JL^ Y, Y - i = 

. A = jd _^SU Y,<\ • <1 =U>1 \,n<l = 

• iliL- 4_s jt \ 1 = JsLJl pint iijjLJl 

. ibU «Lijt T Y = jJjUo ojjL Y = JSlwJl quart 

. <LjUi a_5jI 1 Y A = ^JjUi i^jjl i = c_jlj A = ( l ^jjA l )l\ ) 

. TiU- ojjI jS VY = <_iU- c_jL ti = (Winchester) bushel J_1 j_Jl 

i , . rY • o = . . . j\^\j ^_u5aij jt ^> 1^1 • 

• V'd jA J**H 

: t _ ? L US' O^UU* (1 ) jSj 1 

V-r^i Jl <>■ ik^ 


Y ^ o • Y 

uaSCi 

tR* 

M** 


iR* 

it 

pint ojjU 

Ip-K 

rY 

quart ojl^ 

iR* 

WYA 


Ux50 fJLi 

- , • rv . t 

UaSIi SijU 


V^A- o 




Yii 



: 4 y * JLJ l 


1 

J! 

U* 

o\n 

^JiL* Cwili 

p Jj 

Y<\,<\Y 

JsL- Ojlj^ 

4*a£v« fJ3 

TV 


oijlj 

m<n 

<y*SL* Jl 

OjL 

Y * Y 


o3jL 

nu 


Sj> jL» 

A • V, ^ 

JiU. OjIjS" 

4-A^L* OjjL 

• , ^rrv 

L«5v« ^JL5 

0 ^)U- 

Yn 

o^< y 

OjJL>- 

\YA 

ibL- o jl 

oJ\>- 

A 

jJjL* c.*ajU 

OjJU- 

* 

JsL- cjjij? 


A,rior 

►U- 1 Cj* 

f-lll JJA 0 jJlj- 

\ olY o 

cR* 

t-ilsj- CUIjLj 

yt,v - r 


ijUj- oUjIj 

•i° 

ijlsj- Ojl ^ 

tiU- CUjIj 

YA,AYo 

4-sj3 ji 

cjjL 

*,>Yo 

& 

JjU- OwLj 

H 

ibLx ijjt 

^JsLv ijujU 


JsU. OjIjS’ 

JsL. cjjU 

• f -r\Yo 


ijiJjl jS 

*W,Y * 

A*w5v* 4 -s^> jj 

ul> OjIjS 

Y 

oU- ojjL 

cjjIjS’ 

oY.Yo 

<v9jj 

JsU Ojljff 

*,Yo 

OjJLf 

JSUt ^jIjS 1 

rY 

<l5l> iJ jT 

JlL- «^->jl jS 

Y 

jJjLrf C-IjIj 

J3L-. cjjIjS - 





-■ ■ ■ - - — ■■ ■ ■ , — ■ - — — » 

— C^L^jLjJi ^j-3 — <u£jj-oVl <U**L*J| ^ ojLi^M 3 I jJii j 

L — d— Ll>t-4 _j|<JjLC ^Jt^LJl ^lll ^Vj-JCO . . iJU £ cl""^ 

. ^ ^\ ^SobU {j* Jj^apJ.1 f 

I ^l^Jl Jw^UJ.1 ^A*J jJ-i' jpl OJ^J 4 -oj15 . . u^i. 


JkjH; ujj 

J j-,a*J,l 

JKA JPP OJj 


n- 

Lj-aJ| Jj 5 

n- 


on 

pJLiJl 

n • 

tfU-l iJL-Jl 

on 

<*J jJl ejJJl 

on 

«jJLii 

*o 

J^l 

o . - IA 

^jjl 

n» 

c jJs»UaJl 

TY 

Oli j-iJl 

or 

p-UUUl 

00 

LklkJl 

£A 

C-^"’ 

on 


r- 

►ijjji-i u^uji 

£A 

C L&I 

oY 

j>cJl 

ty 

( ,1^1 ) UJJI U^li 

*a 

jU-l 

o. 

J-r^ 1 

Yo 

f-liJU^Jl 

rr 

uUSUl 

Yo 

JiJLiil 

r- 

*1^-1 SJLJl 

io 


Yo 

^jLJl 


: ^JLj U 5 (J ^ ./^->«l 1 I lj^!Ai>-Ij 4 j_j^ <. — a 1 ^>kj . cra.tc — \ 

rv h. ? uii j c vo jjjLi j c Su*j *y <* Su*j r* 

t t>Us»j ^ A t *}U» j o • Sj-U-I Sj JJlj i 1 * { jr*jfi^\j c 

. SUpj V * o jjUJlj t !AL> j V • 
: box JjJLlvaJl - Y 
. i • OJj c J-^®2 



: sack cr -53l - T 

. ( j 0 - ) <■ ( ^ * • ) f ^ Jj-"** - 4 j j-L£j 

i 

\ \ * j-g3 £ i— *wJ3jVl OJj v_ alT> Kj 

. AiLM aL-JI ^ ^j>*£ M • j c AiLLl Lj^IJ I 

CiIaUu' 411 jl ^jJauJl 

= 4juyi LoJLS YA, oY = 1 jXa V J Y < \Y # \ = jlJ-iil ^ /©vi ~ f ^ ** ' 1 

. Ajo^o ojL AjVYY' 

= o3jlj Y ■ ^,Yi • — l^j^o \ V o j * Y* o — olwXiJj ^ /y £ ” 

. Y t 

. 03 jL» \ o J ■ VY 1 = I \ Y , 1 • Y* “ jl-liJl ^ ^ / ^ . . . = AwajJl 

. LjJ^i tjui3 \, -rA = gj* s* *y * • ,ayto = iti^j y£ = jIjuUi 

. A*j^o o3jL \ j \ *\ 1 ^ g ...ll ' , Y TV “ A^ai • J * V ^ 

= Lu^ \j± *.n,A*A= ^^ail OlJLiJl <>• -,Hir = OUAJl 

. Sijlj i Ai • 

. Uu^ u*; iron - = j&Vi 

: ^ Lpif ^jjjprtZ}\ C)j£j ^-Soj^nll Cj1JI>-_j jjjJ jJj^»sXU_j 



Jl 


*rov 


A 

£A£ • 

AjOj^* o JjL 

A 

Ml 

**0* 

f^ 5 

-,\\\\\ 

Ou^. Oj^d 

4 ai jA ^Jl3 


<ju^> ^jl5 

<JVjA 4*^0 JJ 


YiV 



,^UJI c-»j| J^f 

'r > T* u . J\ CS 


M- 

& 

CSS Jr* 

YVAVAt - • 

A*jjA {J* 

C<s 

r-wv - 

**Lr* 

CSS Js* 

,• - -Y.fi 

M 

*~.r* “3jU 


tAJjA f Ji 

Ou^« Ojlj 

\YVl 

hujA 



AjjiUlj 4j-uLil! Ci\^Aj 

l^SlUA 4J 

<^VU«il (_s» J-viill |»UiJl jj» (j-LiJl cj\Ju - ji metric system & ^dl ^UiJl jlS" 
y >t - i ola^Vl 1 -Aj Lo~>- <— *jjS <AgP £ _ 5 ^ s - o l. :.» .... J l AjIJj JLu Aj ^z.Aj 1 i^JuJl 

• ts**"* _r* f U** J-* j <■ A^j jAj <cL>L_j <_$ jdl ^Uaxil ^ UiJl 

I ^.-L U5 A...,. * j^\ olj^-j 0^3 ^UaJl ULgJ tjt-j j 

1 c T -~ M ai ajL ^ill iJ jjoj . aJjUI ii 1 — <JJ meter jdl _ \ 

— JajLl ^ja A^-ja \ ~l 0 • V IT , V • (J jio Ajtj 1 ■ A^l ui j«j jJl 

. Krypton 86 A 

. i>-L*JJ C Y f \ * * ) are jSfl - Y 
aJL*-£j ^JUI 4jL jiUl 4_j j*jj ■ ^ • j • • \ ) liter ^sUl — T 

►111 LaJJLp ^Juj As^jJ-Sl ^ T,^A JUP ^ytiJl pill Jp-Ij ^ I jSf jL£ 

. ^ * * • 1 ' Y V jdJl . <_£ js? laJup ^jt VI • j 4 ( aJ iili£ 

^1 y>- _jJLS3l ^ja f-j^- i_aH * jrT flr^' • g ram f'j+l - * 

j . Sevres ^ it _ jjL>*1 | j (platinum-ridium) dri^M' £y ap ji^a&A iJLpSM 

■■■■ — ■ - VIA 


^UJl : i-JUl 

p* YT - j <, f V^A Ju* ^1 till JA r r - \, • • • • YV ikS J-sUu fl ^rl jt 


v^jUiLJl iiL^iL a-.-.* jJl ojIjls-I jJl ( j-« j>- "i/I aj_^ 1-I olAp-jJl 

: ls L U5 Lg_Jl aJLJI prefixes 


U>*J 

L^ik; 

4 — 

IfaJaJ 

hjM^k 

SaUI 

SJb- ^]| pI^sj-Ij oIapL/x* 

T 

be* 

ter’a 

tera 

1, 000,000,000, 000=10 12 

G 

w 

ji'ga 

giga 

1,000,000,000=109 

M 


meg'a 

mega 

1,000,000=106 

k 

& 

kil'o 

kilo 

1,000=103 

h 

jI^A 

hek'to 

hecto 

100=102 

dk 

15^0 

dek'a 

deka 

10=10 


[ ^ = Owb^jll 1 

{theunit=one} 


d 


des'i 

deci 

0.1=10-1 

c 

Lf— 

sen'ti 

centi 

0.01=10-2 

m 

JJ-* 

mil'i 

milli 

0.001=10-3 

P 

jA* 

mi'kro 

micro 

0.000 001=10-6 

n 

J* 5 

nan'o 

nano 

0.000 000 001=10-9 

P 


pe'co 

pico 

0.000 000 000 001=10-12 

f 


fem’to 

femto 

0.000 000 000 000 001=10-15 

a 


at’to 

atto 0.000 000 000 000 000 001=10-1 8 

yj Oj£ ^1 _ 

. Jaiii - l>t^9 j c U^s>-j 

t 1 jJ djbilJl o! 


. S j~S 


(jit US 1 I 

^IkJI l^jllsl^o^j (_£^ll j»lliJl AaImTxII _ ^lj - OA 1 

: II J±yU\ 



aejljU : Vj] 


2Sl£U i%JUI 

4*-2jl 

4i^df uu>- ^3! 

tii» \ , \ 


Metric ton (ton) 

SU.j YX,-1 

<-*'• 

Myriagram 

Vfcj t,y • 

r^ r '- 

Kilogram (kg) 

iJjt T'.oY 

<~ Y '- 

Hectogram 

Ujt • ,ro 

(*■ '• 

Dekagram 

grains \®,tr 

' 

Gram (g) 

uO* '»“* 

r- 

Decigram 

Oi>r 

<*- Y ~'- 

Centigram 

aU* r- ' • x \o 

^ r -\- 

Milligram (mg) 

iAfr * x '» 

r_ ' • “ (»>- * 

Microgram (|lg) 

CArf • x \o 

f* yrj^ X ~\- 

Millimicrogram (m|i.g) 



Nanogram j] 


• ^ Jip »lll TjJ Uajt JjLu jJLSCJl i)t |JLJt ^ IjLa 
(« ) yj\ Ja*j JJt gamma UU- ^-1 ^1 yrjjSJLl JU jik. dUiS 

ofj^jll ^ . aJI 4»«iH jjjdt Uk»- jJI 


%. n.nr 

r 1 '- 

Myriameter 

%. -.m 

f r '- 

Kilometer (km) 

nji \ ■ \,r 

r T '- 

Hectometer 

oi j\j \ • , VC 

r'- 

Dekameter 




olJb- jll ^ iislS^ll *U-JaJl 

<^a}\ 

Aj jA\ SJb- jJl 

Uji r,YA 

r ' 

Meter (m) 

r,<\rv 

r’-'- 

Decimeter 

*~°s. -,r« 

r"'- 

Centimeter (cm) 

v -\ ■ x ri 

r r -'- 

Millimeter (mm) 

v -\ ■ x r^ 


Micron (|l) 

'~\ -X r“\ 


Millimicron (m|X) or 

’-i-xn 

r'"'- 

Nanometer 

' Y_ \ • x r<i 

tjjSL. ”'-\ • 

Micromicron (|l|i.) or 

U- \ • X T<{ 

f ' T "'‘ 

Picometer 


LJ 11 * ‘ “ f' ’ 

Angstrom 


J^-UI ( jUaSlj Jl jb\ ) 4j ^ di oL*»L2ll { jju u 

\ , * j • , \ ,ju true solutions I JJUJ.I ^ jUaitf £-jl^ _ \ 

jJl (3 jj J^>- Jy* j£ J t ^J>ciL oAa <_£ . OJjSLa ( _yl»L« 

. Jl 


\ * 0^ colloidal solutions ajj ^ ki\ JJUJl ^ ^UaSl ^ jl _ Y 

. Brownian movement 4S^ olXjji-l 0 ji* . b j J>La ^ • - j 

& *-i>-lj jj ^5w» oLi^rxJilj oUU.1 ol£»j>- jLLail ^-j\ j3 _ Y* 

: Ji 4 

• tA*^' < 5 ^ - 1 

. tpUl _yJl t3jj _ *_j 

- VjU* ^ j 3 *- - -=r 

<■ ^ * Kj?y s * a ^' 4 j 1 j j cj ^SJ _ £ 

jJULo \ * * O fc wj£Ul I J ^5 4 _*^Ju ^ I 



~ " 1 ~ .. i — - i i. ■ 

<• ultra filters Jl ^ o^ij djj£~> JLU J* U>i Ju_y ^1 f U^l JV - o 
^^LL. i • • j Y • • (jy Chamberland filter o;N j: ->* jd» U^> 

• Y Y • • j ^ 0 • * ay jdl i3jj <- r *^J £-j\jSj id j 

• djj£~» J 4 " UH Ajj—Slll L^AiM jUait jjl jXJ _ "t 

o • • • j)a» ^L-j U. U p ^L^»-bU <j_jl jJi iS ji-l Tjlj _ V 

• djjSL^ 


f Uiili ^ ioisli i^aii 

f 

i*Oj| 

Us-^l : U1U 
# 

AjjiLI *Jj>- jJI 

fc>r Y*\i, \A = v^* 5->A ^.V-A 

r f '=M r '- 

Kiloliter 

UjJU Y*\,1Y = J-i^j Y,AY*A 

Y"\- = Tjd y Y • 

Hectoliter 

C^JU- Y,*U =peckuLL \,\ro 

-c 

1 

11 

0 

HL 

Dekaliter 

quart <sjJ jS* V 0 = a-aSC. L** *U , ■ Y 

r f r -'- 

Liter (liter) 

O jl jS” • , \ ■ = La5k* <*0j» "l 0 

V"'- 

Deciliter 

<bL- ounce <Jjl • ,YT = <u*£. L^y • f \\ 

r f a -\- -tjd Y~>. 

Centiliter 

SbL. dram^ • ,YV = aa£. A^jj r ~\ • x *U 

-t 

1 

11 

-f 

1 

II 

£ 

7 

Milliliter (ml) 

SbU ^ r "\ • x ■ , YV = L&> 4*ji v \ • x 1\ 

V' v v 

Microliter (|il) 
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(JA l^SUalLaj AjuLuJI 4J4jUaJ| Ch\^j (J hsu 

<. oi ^ "L>- _ ^Ju U~3 — ^Jju 
Zj 4 ^yJLjJl ^ ^dl — ( cl>L?-LJJj ^U*^-Vlj JI^J^^Mj 

y» Lgjbil ^* j ,_ Zljjl? o ^ zaJ J-^JLJl vIjL> jj jJlj ^ L$j 

. Jj jjJl ^LaJl oLt>- j jJ> £ja (j j>~y I oI-Lp-j 

^SUadJj SjljaJl Ci\^j 

( jl>*I j ib— j!L±.£Zuu* ) j&-\j # j \ - calorie 

. SJb-l j <ij^ i>“j^ jlJLlC - <1 Jibs' ^^ail J£p - f-til y 

Sjl j±~\ : ( Btu : I jUa^>-! ) British thermal unit J-Jlk^Jl JjjI jJI 
i^rj* jlJLSx - <1 Jibs' ^^oil *Up - *111 ^ Jp-\j Ji> j 

. ( r4 jt ) f r,<\A sji^ jup o *lu Jibs- iX/ a 

I Btu = 252 calories. 

1 kilogram-calorie = 1000 calories. 

1 Btu per minute = 0.02356 horsepower. 

1 Btu per minute = 0.01757 kilowatts. 

1 Btu per minute = 17.57 watts. 

1 horsepower = 42.44 Btu per minute. 

1 horsepower-hour = 2547 Btu. 

1 kilowatt-hour=3415 Btu. 

I kilowatt = 56.92 Btu per minute. 

_ J^jjJl 6 Jl* ^Ju JLXP - gJi Jl vJ Vy OIP ail ^ a^lj Jkj v-JJa^ 

. JjUaj jj JjjI y~ i {jA 
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- ^>-jJl!I oJLa -U^- _ *U ^1 ^_5 V Y ’jllp ^JLlJl t j-t> Jjlil i.*lk?T7 

. iJliajjj Ajj!^>- 5 Jj>-j Y AA * * ' <— >L«x^l 

Sjl>aJI 


celsius ajjLo ji ^J\ Fehrenheit ^JUgJ Z?rjz ^ Jjj^JL! 

* c ^ ^ J^ij < Src^“* 4 -p-jJlH 


°C = (5/9) (°F-32) 

t -— ^ j-* <^i \jr** K y* 

i ^ YY ^JbJl Jj. sLs^jj 

°F = (9/5) (°C) + 32 


jjS>ii 

I ppm = 1/1,000,000. 

1 percent = 0.01 or 1/100. 

1 ppm x 10,000 = 1 percent. 

ppm x 0.00136 = tons per acre-foot of water. 

ppm — milligrams per liter. 

ppm = 17.12 X grains per gallon. 

grains per gallon = 0.0584 x ppm 

ppm = 0.64 x micromhos per centimeter (in range of 100-5000 mi- 
cromhos per centimeter) 

ppm = 640 x millimhos per centimeter (in range of 0.1 -5.0 millimhos 
per centimeter). 



^jui ^Ji <v>f 

mho = reciprocal ohm. 

millimho = 1000 micromhos. 

millimho = approximately 10 milliequivalents per liter (meq/liter) 

milliequivalents per liter = equivalents per miUion. 

millimhos per centimeter = EC x 10 3 (EC x 1000) at 25° C (EC = elec- 
trical conductivity). 

micromhos per centimeter = EC x 10 6 (EC x 1,000,000) at 25° C. 

1000 micromhos per centimeter = approximately 700 ppm 

1000 micromhos per centimeter = approximately 10 milliequivalents 
per liter. 

1000 micromhos per centimeter — 1 ton of salt per acre-foot of water. 

milliquivalents per liter = 0.01 x (EC x 10 6 ) (in range of 100-5000 
micromhos per centimeter). 

milliequivalents per liter =10 x (EC x 10 3 ) (in range of 0.1-5.0 
millimhos per centimeter). 
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Weight and Volume (U.S. Measurements) 

1 cubic foot = 0.0283 cubic meter. 

1 cubic foot = 28.32 liters. 

1 cubic foot = 7.48 U.S. gallons. 

1 cubic foot = 6.23 British gallons. 

1 cubic inch = 16.39 cubic centimeters. 

1 cubic yard = 0.7645 cubic meter. 

1 U.S. gallon * 3.7854 liters. 

1 U.S. gallon - 0.833 British gallon. 

1 British gallon = 1.201 U.S. gallons. 

1 British gallon = 4.5436 liters. 

1 acre-foot - 43,560 cubic feet. 

1 acre-foot = 1,233.5 cubic meters. 

1 acre-inch = 3,630 cubic feet. 

1 acre-inch ~ 102.8 cubic meters. 

1 acre-foot of soil * about 4,000,000 pounds. 

1 acre-foot of water = 43,560 cubic feet. 

1 acre-foot of water = 12 acre-inches. 

1 acre-foot of water = about 2,722,500 pounds. 

1 acre-foot of water = 325,851 gallons. 

1 cubic foot of water = 7.4805 gallons. 

1 cubic foot of water at 59° F = 62.37 pounds. 

1 acre-inch of water * 27,154 gallons. 

1 gallon of water at 59°F * 8.337 pounds. 

1 gallon of water = 0.1337 cubic foot or 231 cubic inches. 
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Flow (U.S. Measurements) ' ° I ' ,L 9 V J ' 

1 cubic foot of water per second = 1 second-foot. 

1 second-foot = 448.8 gallons per minute or about 1 acre-inch per hour. 

1 second-foot = 3600 cubic feet per hour. 

1 second-foot = about 7-1/2 gallons per second. 

1 cubic foot of water per second for 12 hours = about 1 acre-foot; for 
1 hour = about 1 acre-inch ; for 24 hours = 1.98 acre-feet. 

1 cubic foot per second = 38.4 miner’s inches. 1 

1 cubic foot per second * 40 miner's inches. 2 

1 cubic foot per second = 50 miner's inches. 3 

40 miner’s inches 2 for 1 hour = 1 acre-inch. 

50 miner’s inches for 1 hour = 1 acre-inch. 

38.4 miner’s inches 1 for 1 hour - 1 acre-inch. 

1 miner’s inch 2 of water « 11.22 gallons per minute. 

1 miner’s inch 3 of water = 8.98 gallons per minute. 

1 miner’s inch 1 of water - 11.7 gallons per minute. 

gallons per minute X 0.002228 = cubic feet per second. 

1 gallon of water a minute = 1 acre-inch in 4-1/2 hours. 

1000 gallons of water a minute = 1 acre-inch in 27 minutes. 

1 cubic meter per second = 35.314 cubic feet per second. 

1 cubic meter per hour = 0.278 liters per second. 

1 cubic meter per hour = 4.403 U.S. gallons per minute. 

1 cubic meter per hour = 3.668 British gallons per minute 
1 liter per second - 0.0353 cubic feet per second. 

1 liter per second = 15.852 U.S. gallons per minute. 

1 liter per second = 13.206 British gallons per minute. 

1 liter per second = 3.6 cubic meters per hour. 

1 cubic foot per second - 0.0283 cubic meters per second. 

1 cubic foot per second = 28.32 liters per second. 

1 cubic foot per second = 448.8 U.S. gallons per minute. 

1 cubic foot per second = 373.8 British gallons per minute. 

1 cubic foot per second - 1 acre-inch per hour (approximately). 

1 cubic foot per second = 2 acre-feet per day (approximately). 

1 U.S. gallon per minute — 0.06309 liters per second. 

1 British gallon per minute = 0.07573 liters per second. 
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Lk? o^L^Nl oXi Pj^aJl ^Lj oJ^>4 j JJaJ j 

J* ^LiJl SJj>*j foot-candle a*^£ ^jl 5J1 JbJj . 

^1p A- U . » .a aIajU J-Ip Sp-L^Vl J. w ..a Jl ^JJaLyflAl iJlA ^JLjj . oJ^j>- V l oJlA 

jJ-A* * J.v flj I 0«xji Aa »-Jj _ fJiJl (JiljUJ . g-i -^> a ^ Va ■ ^ 

. Jb-I j ^ Ji AiLwo ^ candlepower Aj 

A> r , k »~* aju^» ^ Ji Jus^J <^1 ^oJl AiUaJl a~*S j$j> lumen 0 j^JLlI Uf 
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^r la.-Ji t y» AmjJ3 ^JLp Ala3LJ! p j-aJI a^ lumens cuU j^JD! 

u J 0 
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l/ ,Jl ja Jj^iU 

• ,AA \ Btu ft -2 Joule cm" 2 . / Jy>- 

Y ,va watt-h rrr 2 
•,tn g-calcm- 2 

'*' n Joule cm' 2 Y fJi / vUaoJ 

Btu Ft' 2 

V, ^ o watt-h cm' 2 
•,W1 g-calcm -2 
•jY'o^v Joule cm -2 
■,nv Btu ft -2 
g-calcm -2 

YV*\ _ 


watt-h m -2 _ Uj 
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Jl 

Cj* cb^ 

£,\A 

Joule cm’ 2 
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g-cal cm' 2 

W 

Btuft’ 2 


W.TYt 

watt-h m’ 2 



AaUI Sjill 

<_,» * T * j> v»l • • j—d^' (_jj cjIjls- jJl 

/ ^1 watt cm" 2 / J,lj ^ Jjj^JL! : Jli. ) ^ ^-'SM sju^MI Jb4 

. ( \t,YY ,_j j . . Langley min' 1 i2Jj 



erg see 1 
cm" 2 

Langley 

min -1 

g-cql min 
cm” 2 

BTU h"* 
ft’ 3 

watt cin 2 

1 erg sec’ 1 cm -2 

l 

1.43 x 10~ 6 

1.43 x 10 -6 6.47 x 10~ 9 

10 

1 Langley min" 1 

6.99 x 10 5 1 

1 

221.13 

0.0698 

1 g-cal min~ 1 cm' 2 

6.99 x 

10 5 1 

1 

221.13 

0.0698 

1 BTU h“ 1 ft" 2 

1.54x10 s 4.52 x 10"* 3 

4.52 x 10- 3 1 

3.16 x 10-“ 

1 watt cm -2 

0.1 

14.32 

14.32 

3.16 x 10 3 

I 

1 watt m -2 

1000 

1.43x10" 3 

1.43 xlO- 3 3.17 xlO 2 

10" 4 
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• ^JUl ^^Lp- _ i5llaJlj S jjiJl (Jl>«jo ^3 — JUijj 


1 horsepower = 550 foot-pounds per second. 

1 horsepower = 33,000 foot-pounds per minute. 

1 horsepower =» 0.7457 kilowatts. 

1 horsepower = 745,7 watts. 

1 horsepower-hour = 0.7457 kilowatt-hour. 

1 kilowatt = 1.341 horsepower. 

1 kilowatt-hour = 1.341 horsepower-hours. 

1 acre-foot of water lifted 1 foot = 1.372 horsepower-hours of work. 
1 acre-foot of water lifted 1 foot = 1.025 kilowatt-hours of work. 


oAjUl r UUII 

General Conference of Weights ^l*Jl J jJJl yl 

^LsJl ji ja Jja |>Uai _ \ ‘VI - |»Ip ^ ^JJl _ and measures 

) Standard International System of Units <_$ Jill 

Systeme International D'Unites >1 j 3~~j <_#» j ‘ ( SI system : I ijL^sM 

. ( SI units : IjU^M ) 

<, Jl JLoi J_JUJl cuLjj jJl J> ^^iLill djl ^ _jjj| ^Uadl ti» 

. <jl)L-LaI| £2*^ cs* fLr^' _r~^ trjLjjjJl ^ la« » 

•ui jJuN j 4 oJLijuV j i jdl j»UaJ( f UaiJl 

.1 — t 4j| . . J LjIw US Uilaj 4 j1 US c SjI» 

SJb-l. j J5 JJUJ * (i jil f ^ <>* «>• 

CL»I JLp- jii dJl ft j . *2**2®^ *C?Wj£^ 

. . \Jj j . 4la....» lSj^ ^ ^ c_sH 



- i- : 4 a*JaJ| • 7 — 

i J-* V^ri (S^ {j* J*J ^ f\lki\ ^ ^1 vJJ^Jl ( ^ i 

* ^LiiVl v±Ui *L^aJ| ^^JLp 4 ap jix* jj^LJ cjI 0£*-j ^iJL^i^l 

c_5^' O- - jJ^Vj <* !>U15' JjuV ^jdJl j»UaJl 0^3 . . 4±US ^ 

. p-L^-LwJl cJ*^>- jii* oJljL® 

j»Ul jjrjll d^> ^^r*" A ^Lp jj^LiiJl o!jb>~jJ ^jJlJl ^UaJi oLtJ ^>- 
^ 9th Conference General des Poids et Mesures ^^uUll j ^Ij-JU ^-bJl 
JJA ji 4*1 p £W3 jJj i ^JjJlI ^LiJl olds>~j JL +j C.+* )1 4 L.... q JLpI j3 jJj , Jad 

j_^-3Jl ^ llaJ l t X ftipl d3_j . 4^3 lsl-1 pLo_^ V l olJt>- jJL 4 ^jLs ^IJLpJj 4 tTj|JL>-^Jl 

djLw^-J.1 C-> jit j*j . ^Lp ^5 ^l*Jl J-Cjil ^3 41>JJ| 

j»Ul ^CjLl ^ CjlJ^jl! ^jdJl ^UaJL jyulo jjauca <I)Vi J^Llj { j£\ oljL/al^Vlj 

. \^V ^ (_y ytp ^LL| 

^j4ii fUuii o-uin cjI^j 

^-uJl j^LJ JUZ*j i 4 jUJJ llly^J cUl Jj>- jJJ ^JjjJi JjU 

■ ( ^ — A jj 4^jC~*a 4m**La>>T c-»Ijl>-j ^Ip 

Vi ciLli ^AjVj 4 V^-jLo | ja\ -Ua^L^i Vi OlJb- ^Jl villi ( JP ^L-| JI*jL» IjilJj 
- ^ c>Jj>~j — AjUli d^oV - . V^U-5 . 4-/»L>- CjVLp- ^3 

i£j^I\ olwb-^Jl - ^5 j£\ ^ Jj _ Jj^-Sll ^ <1> J^±J <• iJU-P 

j> tims* . . . . 41 mJ|j c t 4 pL-J| ‘ ( iJlill oUpLyifl ) 

t (K)Kelvin si ^1 4>-jjJ ( t ) Celsius Lr *JLJl 5jl 

: dUS i iJjjJl ^Lill ^ 0 ^>-Vi dt ^ jv-P ^Ij 


t = T - 273.15 R 
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. oLb-jU Jj jJl fUiJl ^ ^1 ^ui 5U53J o!jl>- ^J l J ^L-Vl olJb- ^Jl : ( ^ _ A ) 


SJb- ^J| ^0 j 

jj^LaJI SJb-j 

ArtjU^ol) A 



<L*<fL^Vi cjIjLp- jil 

m 

meter yll 

length J jkJ 1 

kg 

( ^kilogram ^1 j*. _^_£J| 

mass iJbsCIl 

s 

second ijlill 

time cJ^Jl 

A 

ampere j^i\ 

electrical current jLxJl 

K 

kelvin { yA£l\ 

thermodynamic temperature ij yi-\ 

mol 

mol J jil 

amount of substance s^lil 

cd 

candela WAil 

luminus intensity s*Up^I sjLi 



u^sai oijj- ji\ 

rad 

radian oU>l J\ 

plane angle ajjxJLI hj\J\ 

sr 

steradian oUal _^Nl 

solid angle ajj\J\ 


^rJj t kilogramme y> :ulS3l «JL*J ^JU ^jjJl ^IkJl J U* jidl ,d>**Jl 01 ( n 


. gram gramme idli? j t kilogram 

c 5 j>-j* Uli t^jUJ ,j-m~JLJ| &j\j^-\ .. aJLpj 

i 01 v i^JUl oljjjjJlj d» jp* J l ^ j — LJl ^JIpxX^J j 

OC = 273.15 K ; T/K (t / C + 273.15) 

-- 4^a>iLwm^/1 j+& — (_£ j>-^/l jJl ^JLt 9 

5^- ^-Jl < 1)1 JL^- . . . ^kwwj ^5 \*j» ^S5l jT 

.’ ihULL <. ^j^jJl ^3 ( J jiaJl jt ) iiLdl 

V = dl/dt 

. ( m-s‘l j] ) meters per second iJlill ^ ^dL Jp^JI ^ jmj 

d*J ^Jl o 0 j>-^ SjI 4jIj k *— 3 j^j tdU.XfT 


ol-b-j ‘ 4-JLJl ■ ^ Jl 

Ojji J ji c5^ JaiL^cJ L »JU>- ^\riAA Cjt*-* <j jla » olil ^^0 i^p 

. old . . Ijbj i <olll liJUbJ A-Llidl ^Ja~- Vl ^j-o oJLp-I j oj\ j*. 

k = W-nr 1 »K ‘ 1 

: ot J\ 

k = J-s'^-m'^k ' 1 

|**'d t_5*^ CjIOp- jJI t j-4 4j5lJLll «-lj|jb>-^J| JbJbJj 

^ ZJ^u* L^L>- *U-^I ( 3la~~j 5J^Ur Lw jiSt j ] ^Jb-j 

1 ( S y* J\ u i^ ) simens (J^“ • ^J-Xll j»UalJl 

. ( Y _ A JjJ^- ) AiUaJJ ( J y, J\ cs la*I ) joule Sy>- 


t i^L-Vl £~Jl oLu>-jJl ^ja a^> UL-I oili cj|Jb- _^J| ^J\ j^\ r. 

newton Ot . . *AiUi . U^lj Uj JUi-iVl ol ^ ^ JL 

acceleration a^^JI ^ j-AJ jt t UjLJ sjl^j J*L . j ^| Sj jlI| ^ 

J>V. kg-m-s-2 O^i \l,j i iJli J£J aJU J£J iiU* sji^j UjlJii* 

kj - ( joule J^l ) AilkJl ZJ^J Jl. _ JUzJil 

J!>U Sji SOfl-j A-jlf JjJJlI jAjJl jlJLi. ^ yUall SJL^J 01 . Uwilj 
ij^5Ci lijj ‘ N*m jj> / J^Uj J_ji-I 0J c?t • * jiJl ®l^l ^ ajLwi so^-j 

. (kg*m*s' 2 )m ^ JLSiJi'yi aJjUw 

clJjJl SO^j ^ AiUJl jji il^L A^c- | JJcJLil C-i jJI Jjbco Ut 

4 4 fl/*" oIj^-^J| j^x«j jAj i N'm-s' 1 jT J*s~l 

. AjliJlj 


YAo 
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t-Ji—d <_5^ * ’ *•*"* • * 4 ^ a^LAII ^ja <5 ~ . .t il ^ j jJl ^UaJl o>|jlp-j : ( T _ A ) 

. da.~~.Jl iol Jb>- jJl ^ja jiST jl 


^UallL 

C->iJl>- yj ^ jJJI 

sdisai uji\ 

iJjjJI Cj|Jb- jJL 

y}\ 

5JU- ^Jj 

a^Li^aJI a «^2M 

J* kg 1 


Gy 

gray 

absorbed dose <^cA 1 X > i 

kg _1 m“ 2 s 4 A 2 

CV' 1 

F 

farad *1 jli 

capacitance a*~Ji 

kg' l m~ 2 s 3 A 2 

ft- 1 

S 

siemens 

conductance >Jl 

l-s"* 


Bq 

bequerel J j^jZ* 

disin- jt JJUdl Jju^ 

tegration rate 

A s 

jv - 1 

C 

coulomb 

electrical dsU^IJi 

charge 

kg m 2 s~ 3 A -1 

JC’ 1 

V 

volt oJ y 

electrical jl*JU 

potential 

m 2 kgs" 2 

Nm 

J 

joule Syr 

energy aSIWi 

kg-m # s' 2 

Jm 1 

N 

newton 

force ; y$\ 

m" 2 cd sr 

lm m“ 2 

lx 

lux 

illumination s*L^)/l 

V-s-A' 1 


H 

hemy ^ jj* 

inductance SUdl 

cd*sr 


lm 

lumen y > jJ 

luminous flux jiadl 

V-s 


Wb 

weber ^ 

magnetic jjjdl 

flux 

Wb-m' 2 


T 

tesla ‘>Uj 

magnetic jiodl <il5 

flux density 

kg m" l s _2 

Nnr 2 

Pa 

pascal JlC-U 

pressure 

kg m 2 s’ 3 

Js- 1 

W 

watt J*l j 

power (a-sL j^S\) s yl\ 

kg m 2 s" 3 A~ 2 

VA' 1 

ft 

ohm f*j\ 

resistance i* jLsll 

dm 3 


1 

liter 

^>^"1 

s“* 


Hz 

hertz $ j* 

frequency .« jdl 


^L>^q ji jj L ^i\ aj^UI luUI53I ^ja aI^L-j jwiJl ^liaJI ^ jL c .. »j j 

J^J 4 ( r _ A JjJbr ) 'M • <J\ 'M * <y» pj 

p^JiU L-jitfC- LA^ luIj^LJI Lai . * — aJT J~*L*j: p-JiJl CjIap-L^I •ulvai'Jl 


YA*\ 



— , ^UJl — — 

^UaJl ^ 0$jJs>*Ji l^jUiJL>M4fl jli * , • \ J C • , 1 J t \ * J <. \ • * C-»t>t«LauC 

•JSilj J-P l$J fc-i jjJl fj j>- ^jS\ o/b/U-l c _ 5 JLp* - UU - t J jjJl 

• cM^ 

olJb- ^li J jjJl fUaJl £• IfJl^cu-l JJb c^Ji prefixes oltoUJl : ( T _ A ) Jjju>- 

. ( O Ujs*- Ll^J 

E 
P 
T 
G 
M 
k 
h 
da 
a 
f 

P 
n 
u 
m 
c 
d 

4=r_p ‘ Sm X.I Cm oVUfc. J olJb^jJl {jA jiJlc- ^JL>iU«l Ji j 

■ ( t - A ) ,_y 4~J-I iiilj (_yAj t, iJjjJl CjIJj- jJI £4 CjJUJ^I 

• Cj*j^ 4pL*J| ^IwLie^L iiiJJiS' 


exa l_S] 

' a \. 

peta bo 

'•* • 

tera 1 


giga Io- 

v 

mega U^. 

■m. 

kilo jLS" 


hecto y£* 


deka l£o 

M- 

atto jJl 

U ’\- 

femto jus 

' 4 -\- 

pico j£L> 


nano ^Jli 


micro jJL* 

1 -\. 

milli JUL. 

r -\. 

centi 

T -t. 

deci l 

'-\. 


YAV 



- " 

Uj>- O-J 1*33 j t JJjjJl oUa-^Jl g ju»I ,jdl jJl : ( £ _ A ) JjjL»- 



yj\ 

SJLp“ ^Jl 

1852 m 

n-m" 1 

nautical mile gy Jl JJi 

1.852 km-hr 1 

kn 

knot sjuuJi 

10 4 m 2 

ha 

hectare _>t£+ll 

10 2 Pa 

nibar 

millibar jl. JUli 

37 GBq 

Ci 

curie lSjj-Oi 

2.58 x 10- 4 C/kg 

R 

rontegen j J\ 

10 3 kg 

t 

ton 


cyW' jijll J> curie \sjjS1\ <JUxu-I JUiPl . . '&ui 
<_s* j it Ji\ t J?LLdJ SJb-jS" _ \<U£ |.U 'J _ ( _ r: jUllj 

•' i ' Vo (“Lc <_** cua^ipl ^1 becquerel sjl.jJL-1 ^ JUJl IJla. 

4 (Jjij—Jlj ojIjIaJI cs Lc’ _ »-b>-^S _ jiLll JLojcujI . . |Ja 

. oU.L» SjjaJJ. 1 oU-LIlj oLs-lwi ^ jUS^Jlj t tSjUdi f|JLicu-Vl ,JLc. 

tAj^' fUtt! ^ * tlLjilf Ci\^J 

ZijjM CUllS" ^yJl ^LaJI cjIwU»-j [ j» Jj-1p JU. »I ^I JLSi JjJLJl ^UixU 
• • ■ I j 4 13 J 4 ijvSUij 

Ck*^- (_S~^ cul J j-_^ 1| 6-ijj oy^-_yi <Wjli ( 0 _ A ) JjAp- L ^ajuj . 

. sUdil cjIjl>-jJ| ^ l$Jli»tj ^ys. l*a|jb>cuu| 


\AA 



. — ■ ^LxJl : a^JUJl — ■■ ■■ ..— 

. ixlLi CJlS^ l J$\ CjIJLp- jJl ^.Aw;! <h>! : ( 0 «. A ) (Jj-l>- 


ZLldll oii> jllj X»gSll 



4,184 J 

calorie, gram ^jltf 

energy iitUl 

1054.35 J 

BtU <*jILj ji 4jj| oJL>- j 

«UJ1 

6 

er 8 cJ 

suji 

10' 5 N 

dyne 

force i yb\ 

10' 8 Wb 

maxwell J 

magnetic ^^-JbLill jijdl 
flux 

1 Jim 

micron d j 

Jjkll 

1 nm 

millimicron o j JJL* 

J>11 

0.1 nm 

angstrom f j 

J>» 

lO^cd^m -2 

stilb cJb^-l 

luminace uU>y\ 

1 S 

mho *y 

conductance yi\ 

1 mol 

einstein 

photon oU y JA Jl JiJJ AiliS" 
flux density 

101325 Pa 

V*t * ) atmosphere jit 

(JA) 

iSj+l 

(t°C + 273)K 

(°C) centigrade *\ 


1 Hz 

cycles/second 

frequency « 

10- 4 T 

(G)gauss 


1 mol dm* 3 

(M=l mole H) j'iy. 


6894.76 Pa 

pound-force/sq in. 
(lb f in" 2 ) 



- fUaJl _ SJUl Slvaill iulUJl ^ y j 

^UaJl L^iWl jj* i<uLi _ cJl jUj _ cJlS - ^LaJl cjIjl>- jJ 




fUaJI J LgJ iiilsai 


1 A 

100 pm = 1 0 _ 10 m 

101 325 Pa 

10 5 Pa 

4.1868 J 
4.1855 J 
4.184 J 
1 cd 

(f/°C + 273.1 5) K 
10' a m 
1 C 

1 cm 3 = 10~® m 3 
1 dm 3 = 1 0 _a m 3 ==1 
0.028 316 8 m 3 
16.3871 cm 3 
1 m 3 

3.7 xIO 10 s" 1 
1 Hz 

nr/1 80 rad 
(f/°C + 273.1 5) K 
(f/°F + 459.67) K 
3.887 93 g 
3551.63 mm 3 
1.771 85 g 
10- 6 N 

1.6021 x 1 0~ 10 J 
10“ 7 J 

1 F 

28.4131 cm 3 
0.3048 m 
10.7639 lx 
3.426 26 cd m a 

2989.07 Pa 
135 582 J 

4.546 09 dm 3 
10- 3 kg 

1 H 
1 Hz 
3600 s 

25.4 mm 
249.089 Pa 

1 J 

1 kW 
3.6 MJ 


■ “ 

eJL>- j 


ampere, A 
Angstrom, A 

atmosphere, standard ; atm. 
bar, b 

calorie (international table) ; cal 
calorie 1 5°C ; cal 15 
calorie, thermochemical 
candela, cd 

centigrade (Celsius) degree, °C 
centimetre, cm 
coulomb, C 
cubic centimetre, cm 3 
litre cubic decimetre, dm 3 

cubic foot, ft 3 
cubic inch, in 3 
cubic metre, m 3 
curie, Ci 

cycle/second, c/s 
degree (angle), ° 

degree centigrade (degree Celsius), °C 

degree Fahrenheit, °F 

drachm (apothecaries) 

drachm, fluid 

dram (avoirdupois) 

dyne, dyn 

electron volt, eV 
erg 

farad 

fluid ounce, fl oz 
foot, ft 

foot- candle, lm/ft 2 

foot-lambert 

foot of water (pressure) 

foot pound -force, ft Ibf 

gallon, gal 
gramme, g 

henry, H 
hertz, Hz 
hour, h 

inch, in 

inch of water (pressure) 

joule. J 

kilowatt, kW 
kilowatt hour, kW h 




^AjLiJl ^LaJl sJL>-j 


! A*JUl c_>ii^>*JI 
j jJI ^IkJI ^ I4J A^lSsii A^jyi 


1 dm 3 = 10- 3 m 3 =1 1 
101.328 J 
1 Im 

10.7639 lx 
1 lx 
1 lx 

litre, J 

litre atmosphere 
lumen, Im 
lumen/sq. ft, lm/ft 2 
lumen/sq. metre, lm/m 3 
lux, lx 

1 [xm 
100 Pa 

1 cm 3 = 10~ e m 3 = 1 ml 
133.322 Pa 
9.806 65 Pa 
59.1939 mm 3 
1 mol kg" 1 

1 mol dm" a = 1 mol I -1 
1 mol 

micron, p 

millibar 

millilitre 

millimetre of mercury, mmHg 

millimetre of water 

minim 

molai, m 

molar, M 

mole 

1 N 

newton, N 

1 n 

28.3495 g 
31 .1035 g 
28.4131 cm 3 

ohm 

ounce, oz 

ounce, apothecaries 
ounce fluid 

1 Pa = 1 N m- 2 
0.568 261 dm 3 
0.1 kg m _1 s _l 
1 N s m -a = 1 PI 
0.453 592 37 kg 
4.448 22 N 
6894.76 Pa 
703.070 kg m' 3 

pascal. Pa 
pint, pt 
poise, P 
poiseuille, PI 
pound, lb 
pound-force, Ibf 
pound-force/sq. in, lbf/in a 
pound/sq. in, lb/in 3 

0.01 J kg" 1 
1 rad 

rad (100 erg/g) 
radian 

1 S 

0.092 903 m a 
645.16 mm 2 
10-* m 3 s -1 

siemens, S 
square foot, ft 3 
square inch, in 3 
stokes, St 

105.506 MJ 
3516.85 W 
133.322 Pa 

therm 

ton of refrigeration 
ton- 

1 V 

volt, V 

1 W 

watt, W 


physical ‘■^■*1 > o^H Ji lU^-UI g-b** LULUS' 

: ( \*Wi Morris ) ^yL U_j ^Ij t ^jjJl ^UiJl ^ constants 




ol Jp-jJJ JjjJ! 




*yj 


6.022 52 x 1 0 23 mol- 1 
1.380 54 x 1 0’ 23 J K" 1 
8.3143 J K’ 1 mol" 1 
1.602 1 0 x 1 0 -10 C 
9.6487 x 1 0 4 C mol’ 1 
6.6256 xIO" 34 J s 

22.4136 dm 3 mol’ 1 


L (or, /V A ) 
k 

R = Lk 
e 

F—Le 

h 


Avogadro constant 
Boltzmann constant 
Gas constant 
charge of electron 
Faraday constant 
Planck constant 
Molar volume of ideal gas at 
273.15 K and 101 325 Pa 


pUaJl l$L>oT lJ L U.J wlSjj j 


: olj^l _ ^ 

jOp ilNjU ( m y> j}\ Ji>-b v^JlS - ,^1 ) molality 5JN jll cJlS' 

m y»ji\ Ot j . i-jJLll s^lil ^a ^j>- \ • * • ^ SjIjLII s^lil moles oV y> 

{j* l ai jj *Xa> . . I jJj t m ja jJl JaJbixj ijt ij *y j.«.l.l 

: 0| t iJ jjJl cj|Jb>- yS jxll U^IlSLa i »jA_)J ‘U'if _jll la ./i a 

1 molal solution = mol kg' 1 

5JN jlU ‘ ( M j»jJl JUi-t; cJlS' ) molarity ^ll o-JlS 

M y«ji\ 01 {jaj . J jJUJ.1 ya Jlp-Ij jil ^ 4j|J 1| SalLi 0*5/ y> aJLp ^p 

JS’ JLwcu-l y jlas . . IJJj ‘ mega itoLU M y> J\ £> .kbJo ot >*-U 

I d)^ ol^p- _ jJLj jlJl L» $il £a i ‘jAjj ijj'J jll grll a^aA yA 

1 molar solution = 10 3 mol m" 3 
= 1 kmol m -3 


= 1 mol dm' 3 = 1 mol l' 1 
1 jimol/ml = 1 (xmol cm* 3 





: Force s yti\ _ Y 


olJb-j : 


udlJJJ \m j * (N) OlJb- jJU jJlJl |»UaJl ^ o j-flJl oJL>-j <1)1 

: oL UJLp * JUx^/yi iJLi cJlS* ^1 dyne ^bJl SJb-j 

1 dyne = 10' 5 N 

: -kx^Jl _ r 

• 01 vi~>- t (JjOil ^LlaJl ^ J aJua il SJb>-j (Pa) pascal <Jl^»Ul 
1 Pa = 1 Nm- 2 

(_5* IfljUiLSla cS^r’"^ Jai^ill . . OJUJJ UJj 

■ ts^d i _jil JjjJl ^UiJl 

1 lbf/in 2 = 6894.76 Pa 
1 mmHg = 133.322 Pa 
1 millibar = 100 Pa 
1 atm. = 101325 Pa 

: «lkJl _ * 

vuLt^-j £^=r J j£ lijj i ^ <ilUl j ^ (J) joule J y^-\ 

' Ji us t J ^ i*u»l£. j\ _ ju^Vi ioLi oJls - ^ asiui 

1 erg = 10' 7 J 
1 liter-atm. = 101.328 J 
1 calorie = 4.184 J 

: illumination - o 

ola^Jl . . \Sjj ‘ (lx) lux ^J^SOJI ^ Se-lvJ^U iJ jjdi :jb- _^l 01 

: ‘ Lr »£l!L UjSUiJ Jl ^ yt^\ 


1 foot candle = 10.7639 lx 



' 1 Jj^v»f — . 

f UUU ^puyoll fUklui*! Jfrlji 

: SJlsJl -ApI^aJI sUl^ Js- JjoJl f lkJLi ^^aS\ f Ijl^NI eiS^ 

- . *>^*3 . La j^» j JU w.I m »L UJj c aJL»IS f Ui c->Ijl>- ji\ ^iSsJ _ ^ 

t m-s’ 1 j] m/s jj^^JLi t»L> c meters per second JL 1*1 <^^J\ ^ 

. meters/sec. _j l$Jl s jLiVl j 

j* y*J - - I Jj-* ^Jl p. la« « JLo^O^I d)t {y* ^JLj 

Jy J - . iJJj * 1 i tsj^V' uri ijsto 

c L 1 v?l l <Jl**£**#l \ <W ^ ^Lp (j-^LSilj ^^jjl ji\ 

- ^ A. b 1 j*.n yO _ H A*JLpI d)l IJ-A JLJ-i cU 

. HV fUJ jJLp ^lill 

) A^-lj -ol C^lA>- jAJ JjjJl ^UaJl ^ ^dUl j>Jb*jj . . IJLa 

jlll ^1 Ju^Ldj . . iJJj £ ( IjLU^ OjJU (1 )1^ L*5^ t-*^« N j . . . . Y A 

. . i*jLi cJljU jdJl oJj>-j j! £ja ^J> Jlj . ^LsJ SJl>- j£ 

^1 A>c!Lo/l c_A3^lJt dUASj L^IJL^sIaxI <w43jZ)| J^LflJ oLjjjJl (1)^3 

jdtl ^1^>4 ( J^- d)l ^JLp c 4JLajdl -uj^> oL-LsJl ( j d L U ll ( JiU ) ^iUl 

: JL. U5 (^Sll 

1 liter (1) as 1 dm 3 = 10~ 3 m 3 
1 milliliter (ml) = 1cm 3 = 10 _6 m 3 
1 microliter Qil) = 1mm 3 = 10~ 9 m 3 

c ( 4JL0 JL-I 4j 1 Jb ^3 o*U- lij, jp*j o»i JL>- jJl ^L^t IjlJ _ Y 

. j~£ cJ j > tj UJI3 Ijlj ^l Celsius ^.^.JL^ ;jb - £\ i£y* sjlpUII dUb ^ { j^ j^j 

pL>-ouI { y* iSzdi.1 j y* jJl pUii^Lj jJw? L^c^r 1 -Lj LgJji uulJp-jJl jy»j L®1 

Tjl-J d^>- ^ . . . Joule j t Watt j c Pascal j t Newton j!U * ^Uol 

. u3jP%j 



■ ^Uil Ciljb-J : A*^XJl L^jl ----- -■ - -■ — _ 

<■ Jj l ji M • jlJLajc oUpUl* otaUl 4 _uS1j _ T 

iJjJ - 0 J _y >XJ - . pM-Pi *U*j *1 y> A.dtJL.ll jyx ji\ 

. kg J y jJLSJl y j j&j j 4 MJ y megajoules Jl y ^>S\ y J\ 

J-sAAj jjj a J 0 ji . . aJs*-j}\ y JJ 4joLJ| aJL>- 4iU-a J-^AjV UUt j 

0 *«J J 400 W uSU . . MUs S aJ \s>- SJL>-I^ isl — C Lg JU , 3 ioJldl p*JaJl ^y 
U* U^*QS*I~J -Up o^wai jJLi J->o jJl y AjiJbJl UJaJl j . 400W 

. 400-W lamp y US’ * IL^ 

^3 Vl 4_u5oM ) £-^sk| *JK~s,0 { y L^tJp»sU*l -Up J^a^Jl _ £ 

*ulll upI^S jJl pUi U u 4 ( 2.4 mols j 4 2.4 mol Ji* ^ 

4 lux ^j-JdJl . JaAS CL>\*X^’j ii»M j JL>- ^Jj| 

. siemens ju r Jl j 4 hertz 

^ L*i jl ^^Ip UJtll y j^*^\ J**.ii-> L*JUp _ 0 

t N m Ji* ) aJL>- 0 Jj>-Ij 5iUwo Ug i.j i) 01 l*Jj 4 JiT ^p ji 

4 -^>cj 4 . 1 a . a. J l 01 y^jij . 4 la , a. 'J I ^ | AJ *zS L* . *j I y^ y* LJLp- JLjUJI oL^Ml^ . ( N m j 
A l a a . J I £y*J £*^-o— J .1 f y (JU*U*I fyy * 1)1 Ml 4 juIj y 0 j£j 01 

£fS *- * 4 pUaJl -Up ^jJl IAa ^S3j 4 ( N.m Ji* ) ^k-Jl ^^JLp 

- c (Ji ^Alli 

4 (/) solidus ilsl. aJbyio Ul j)\ y i^ii y]l y U-JiJi y yu aS - 1 
negative <JU aJ y ULp ) <JU U!>U JU^u-L UJj c J/s J US 

t su?-l^ 4 J 5 U ^ . J*s*4 Ji* 4 ( superscript 

• W/m 2- sr Ulj tt W-m^-sr 1 UJ ‘ W/m 2 /sr ajIiS' _ Mi* _ iJbj 

^1p ^Lall Uu>- 4 ^ 3 U>-^ 4 4 JUJI JUjCu.1 y*-> y* ol^Ml 01 

Js> AJly UJ AS -Up 4 J 5 U.I ^yJi Js- *(hy\ J+^S\ y Of ^$3, 

: t> ^ 4 l«Ju>.j ^ iiUjJ UJ U-J jupj 4 ( PV/RT Ji* ) 

Y*\o 



R/JK- 1 mol- 1 = 8.314 


lL>vJ| ■ » ■ 

<1)1 £ Lg-^o yL ^jJl ^UJl oJ^-j y*j £-a Aj^Ul y*j _ V 

<ltf • 10‘ 3 m 3 l^53j c 10“ 9 m 3 jl (10 -3 m) 3 l-olSj Ji 1mm 3 

( y US £ Ufl - ^j A-JU AsU^o <1 )jJb ^LSJl SJLp- j y»j ifcUl J*oj 

. . . . kg j t nm j t pmol 

US’ ) pp j jSU* JvLl^j . . *^U3 £ A^S^ll <— AjbUl ^iJL^eiy ^JLp — A 

• ( pF ^ * picofarad y US') p jSUJU ( ppF j\ micromicrofarads y 

. . i 4jjJLp pLiplyK ^ll ajU)ll ■AiP J a A 3 oJ^ij Aj,>Ij ^J>umj — ^ 

. ^UiJl ^y U^w* ti-Ui Jlju^j t c j t p Ua ^ ^JL>s 1 mJ pW*cirr 2 

aj! . . HJlpUS* j . uW* m -2 y US’ H Ja-^JL s^Ip AteLil 

. pmol*kg _1 y US' fc yr yUCJl y fl*U sjl^j 0 Ujjlp Vl fUi! oU^^j 

oU jJU* a_U_o ^S SJj>- jJi y°j ^J. ^U*^! j\ *— ijy- a^U*! — N * 

tlUii * mg C0 2 -dm- 2 *hr 1 AjbS jy^N . . SUJ t ^yUJi sa^j y 
aT'J $ 5JL>- jJl cjU jJUo A^Uj»| Jl*j C0 2 (JUol^ <1)T I ^y $ <>_jUwm 1 Aj^\iJ 

( ) 4j^b Aj Jj>*yj ( y^wv«j jJl ) fULt (1)1 J c yL»- ^sP Idjfcy 5iA^-y 

U^-o c jyjU 5 apUJI c^aJ^cX^I US t tfJJAS yU- jjp l3j&y 

U*UM U^ydl y^jdl <3! Ji[ AiU^fb IJU . U*Ul SOs-yS s aJUI 

. ( N <\AA Downs ) * — oJT J-oUr ^-JaU olipUw y)l culS^Ul JUa^I 

U*wla» Ojj^aj C^pU- aLlaIj j»Uadl ^y ^ \ ^ 

. (x) V ^J1 ic^U J.JLS' Aiodi JU^l US t SLJrl ^ 

^ <^?xJl ply^l | a^>- <y LulJj>-yU j*Uadl ^1 a>sX^1 - NT 

clUS <1)N t JlSl-i^/l j\ Jjl-^1 jy (^jJl ^UaiJl y ^LU y 

. ojUajj . i g**- j C-Jj y» (JJJi aJlUjU £a fc AilUxll f'ly-^fl s^LpI — UIIp — y-*d 
y j c t-ha' 1 JL - u^*' y - ^1 *jU^M y jU* tS^ 

. ^c^w 3 yj t t/ha -) JlSbibU ^Jl jy>J.l y aJI jU Ulj (. 

xw 



l^i\ ^ ^jUdl j^TjJLi ys dj£i U^>* Vi JUi ^Vl f jL^uV _ \r 

- . VioJ - i-HjI JL>- ^JJ l ^ 1 P L _ j xli 

: iJlill (3_r^^ Cr° £jj 


aJIsJI 

3 t fruit / ha 
2 g sugar / liter 
1 mol N/nr 3 
15 mg C0 2 / kg per h 
7 nl / g dry weight per h 


*k_M 

3 t • ha' 1 
2g • liter" 1 
1 mol- m' 3 
15 mg-kg' 1, h" 1 
7 nl-g" 1 - h' 1 


. lIoeJI jjvo Cj* J y* '^1 

. hrs j\ hr ^-J j i hy> - oULJl jl _ *pLJI _ ^ £ 

( L j ) 1 Jl J UJj t (liter) ALLIS' Ul jd bJS ^ o 

oJLp-j LkJL^ I ^i L*jta j^aZ^ej L$l$3j c 

W .J.Lipton ) ml h milliler ^^dJUU Jlo * ^ ^>-1 ^LS 

^^oLJI ^juJI _ ^LJl {* jJL*J jA I 4j jLj>-V I iJL*#jJl _ \ *\ *\Y 

. ( £u.Ul aJUli 

^ > 

J ii L-~a il JL) ^ISl jl JL>- J U »Jl>-_j jjSjtj L.J11P _ \ 

. olJi^ jll liJUbJ 

: Jit. 

1 C = 1 As 

1 273. 15K i l jjilSJlj ajl ji-\ Jut i>-jjJl _ W 

. 273.15 “K 





guC/f Jtaill 


wLuL &JI : KUqJjsJI 

vJl oL«LSJt Lill; iJjcSj . ^sj Zlm cjULJ ^ja ^^JLp jJUu V 

iS>u t -L>-lj ■>_>» (_s^ ‘ L* 1$*^ v . n.jii 4j>-jJ 

jj^i JvaiJl \1* ,J LaLzA\ Oi» . . IjJj ‘ I-JUJl i_JI ji L| ^ .-. l~ / a_-l i 

. oiUa^idl ^jap^^xiol ^jSUi ,^1 :ULJI cjL-UJ| J y>. 

^L4l«l| dijajJI AjuL 2J| CiUUSJI 

toll 

0^ arM ^ villas' 'jZUj US t (kg) fl>>-jiSJl ^ mass ibSJl sa^-j oi 
miero- fl_/r j^5Lllj v ( mg ) milligram (.1 ^^JLllI l_, <. (g) ^JLL, JlSJl 

. ^li • . . ( M£ « y>jj ) gram 

‘ CT' 1 -’ ^ (kg) (I _rr ^LS3l 

^ fUiJi Ojjil iUiiLi ut . ojjJJ SJjjJi sjb- jli 

• jl ‘ ( N IaJj jj ) newton 

v vi^Jl ju J (fresh weight) j t (dry weight) oLaiSJl 

v> ( fresh wt ) J * (dry wt) J\ JjlaJLt SJ u*t j o\ jr ^ H i. r ^ 

• Jljsll 

TM 



— — — — ' - - ■ 

JjjusaaU 

(Sjr* cj-^* (J^S ha 1 ) jL^a ^J5\J I ^ J \j^as>xS.\ jl»jl^ **— 

. (MT’ha- 1 ) jIiSCa J53 Metric Tons 

4 ^Lula !1 

• (m 2 ) £_A' j&\ ^ LgJo^jj i A _^JL (JjJJl fUiJl y a^LJ.1 J>\ y y _ 
^u-IUlj t (cm 2 ) ^pll J :./>,.: v ..Jl j t (km 2 ) _y ^LSGl dUiS" j 

■ "(10 4 m 2 ) Y j» *\ • (ha) Ul . (mm 2 ) 

JiLi! 

micron «ijj . (m) jidl f f ^UsJl f ^ 5 J jliJl si>*j ol 

jr- 2 ?“j _^JLl ^y> J£i ( mu oj-. jj ) millimicron J j ^CoJUll j t ( jj, »yjj ) 

. ^1 jJl ( _ j Lp c ( nm oj^ojj ) nanometer ^ _ybJl j c( (im sj * jj ) micrometer 

o 

SJ^ll cjIjV ji\ ^ 4-^Uoj t Ujl ( A aj^jj ) angstrom JijUj 

^ I I -vaj2j c <<7 j ^ wi ^SCJj l ^3 ^J^-JLj ^xll C^LowljjULl 4 ~^»jJLj 

. (10-10 m) ^^Aj - ^j-Ul ^UaJl ^3 iLLflil oJb>- jJl 

***« 

SJLp-j ^ 1 JL>eJLl>i I ySCojj (m 3 ) »-*53il jIlLl ^A <J jjJl o jl>- ^J l oi 

. (cc) Ji j l (cm 3 ) t_^ll y^ : ::.Jl 

JjZjM 

o jJLJl c5* <■ (ppm) ^ jJli ^ yJl yp «o Jj^il y» 

U jup _ aj u j_p ^ ll yo 4JI ul^>- ^ U-^ju (^1 yS3j t (ppb) 

cjN jiL L^Xo jS yJI yp- ^jcJI - L> jJU-« oLJJ <j jjli oy>^> 

jT t (mol’m -3 ) t^otSCa JS3 cjN ji <. (mol’ kg” 1 ) ^ I ^LS" J5CJ moles 

. (moT liter 1 ) yi J53 jlL 


" - '■ OL*LiJl : A y JUll l^jlj^xJi ... ■■ 

r-^^' is* jr*± J*» ojUjj 'jj j-i oj Oj&y Ujut j 

T* J 5 ^ c'^UiW ^ * ( m S* k g _1 ) f ’ yr jJL^ JSCJ ^1 ^JULLL 

. (mg' liter 1 ) J JS3 f l ^JiiL J «. (mg' nr 3 ) 

^fy 'xA ) small capital letters i JwaJl capital Jl 

J^ M j i N( j-ldJ Ujjill \±j _p»Jl J j Jj Uijiic 

US' . 2 N NaS0 4 Mi* J15J ‘ J^ molar Jl j t normal ^jUJil 

. N HC1 ,j-Jj 1.0 N HC1 v ^ i 

1.0|iM%)(iM jM ^.jjLLl I olj-S Jl OJj Lju*, 

. ( 10-6M ^ ^_b 

jl 0.1M (J— 4 i j-Sjdl ol.As>-J 5_Jk*Jl oUpL ,a< J j_j— S3 1 ^ 1 U i jj 

. 1.0 x 10'^M j i ( M/10 ^pJj ) 0.1 mol* liter 1 

**“* Cr*-i u^J 1 o* V-Jl <~cJ - J^aill ^ 

ji tjj t (v/v) ^ ji W*- v-Ji vijis- iij u ju jjuii ^ i^,ia^) 

. l^jU; V-'J ‘ olLl J *.(11 obj>. jo* JuJ^ dUISj C (w/v) 

^ p* ' • cr*i **5 oAiU- 7.1 • J^J 01 . . Jlill J*i 

viL^^l Jl*U- o- J- ' • J 4 jJl.U -1 JJ^« Cr* J* 1 • • J 

jt 4 jjJL Jl*U-I ^ /AA - Jp. jj ^jji <Sj \^\ ) jjji 

■ Ifr^ 1 u^U-1 JJ^« (>• J-* 1 • * J ( U. tjjL^ ri 

J 4 L’V • , • V ySj Ji obj y.V* jjj oU dll IS 

j\ 4 anhydrous JUM f ^Jil ^lll jlS ISJ . , . r J 4 Tj^ • , • rv 

decahy- *L ob_^ ;jp J heptahydrate *U Ju. jlS lij 

* jd\ L J^ t drate 

(ijUJl J_p*S3l _ SjU _ IfcA fOi*-* JJ)|| J_p^J| ^LLiij Ua,t Orfij 
. (wj-l; ojJL 7^Y,r .J-SJ ^ ^Ulj . ,AU AiiliS ^ ^Ul 



- ■ 

■ (N) normality i^L Jb ioUJl j^1 yUl_, ^\}SJ ■ * ~ y- 

■ ( M ) molarity jib ^%»Vl olyS - j ^Lo t IN NaOH 

_>y5dL i 4y^*Jl jy~S3U ^tyw&Jl a^l jJl y> Ji'Vl olj-S yJl yc- 

. N/10 acetic acid u ~Jj <. 0.1 N acetic acid <. iplyp^l 

. (v/v) jl l (w/v) jT t (w/w) iyll culls' li[ L. JujJ. j.jLj 

■ J-* ' * ’ / ^Sf \ • t jM 10% (w/v) 

J* 3 Olgg' 1 ) fly jsa ^lySyJl y* J^l y^ 

• (ppm) jyJll y c (pgml-1) yJLLL. 

nanoliters ^xJybJL J\ (|il 1-1) yj J£] yJjyaL oljUJl r L>^i y> yy US' 

. (ppb) OjjJJl y yLl jT (ppm) o^Jll J .J-l (nl 1-1) yj J<3 

• JUjcu-NI i*sLi e-IIS' ydl yS yil yLS olJb-j yuu _ ^ U_i _ 

: ola^jll yoj l^j 43^Uil oLJ 

formal Jlj ( formula ^U-Sdl <_~S yJl Jl ) formality ydLjyJl 

t_^ J^lsJ.1 y° yJ <_j^ c 5 y>=jj <■ F y» jJL U^Jl y>y : solution 
. molar solution JjIpJ.1 4Jli y*>j <. ; »l yLL _ 5 jU 1 y» _ formula weight 

t y° ^ ij ^ cjM cSj 13 ^ - fLr^li - (J?ij^r\ 0 j_*Jl ot {* jJL*il yoj 

- o* - Avogadro number _pl>- jil ^y cJ yuL yt, j t ;^U.I 

>-■.■.- > ■ IjSIaj . . . 0.1M jt <. 0.5M jt i 1M : 5JLJI ijj -.--l| _ s^le. 

j- 3 c 5 * cs 3 ' - oLJJ t ^jyJ r \ OjjJl _ Salll oUl iy>- 

J~° 4 yjSj.2.^ y^y yj JJU«-U y^ydl yt- ^*jLo I j~£j • 

. ^Jl . . . [0.1] j t [0.5] j , [1] 

millimol tJy> ( _ S LL® (Jy y> ol^s-j AjyJ-1 *L*-S3l y cJlS^U I 

Jywj] ^yLLij t ( (j,M : 1 jU^-l ) micromol J yj j <. ( mM 1 jl..^.-^l ) 

: 6[ ‘ ( meq I jUa^-1 ) milliequivalent j <. 


milliosmol 


CiULxll : C*iwl l ■ i 1 1 .i ■ 

1 mM = 0.001 M = 1 formula weight in milligrams 

1 uM = 0.001 mM = 1 formula weight in micrograms 

vw— ijSi\ Jai-^31 oL-LS ^ milliosmol JLUl J*^c~j 

LsU^^S v_ 5 Jl Ujllpj . J JUJU oLsjs>JLI JL£ll ^JbJl ^ ojlJULo 

J >* JUU cbU* J j*— jt JUU JS JUU Ju - nonelectrolytic 

JUU JS J*Lu ‘ electrolytes LsL^S JJU*£? ^1 oLS Jl £> y^i\ 

^ jUp! j JLp (iJUi t-ii c ^AJJLl bJLP J ^ 

* Jl* Y lUUj JjjJS ^ lJ* <JJU Ji' . . !&Ui i J JUJU 

■ JjjL-S* Lj f J jS3l JjjI Jl f je^^vaJl -bj JS JU*lJ t JaJ 

**^L*Jl Oj Jl t— aJ*Sfl ibL*j 4 jU jJISU Jllil Lot 

*x^5 i *r-*^ objji-l J oUjjVi j^tSu Jp^ J-Ulj J j* JJAl 

jilSili ^$3 5JU- J ^JJU <-bL*j J y» JUU JS ot — - 

JJL- r J c JbiJl jil£Jl ^3 ifJUJl ^ J^,J JUU Y J*U, 4 ^U-Vl 

. iu&*j . . . jv & ii >vsai *3 i ^ J 

JS lA* cAb| ^ » fcJ. L a ^Jp Xo^mJLLb OjW iJ y* JULLL yS jlJl t 

: * UjWl <y> OjJI <Jp JJp«U ^ 

^ = ^ ^ ^ jh\£A\ <^3 ) ^ VA 

■ J^SU <J^ * ■ J^LL* Y = Jj-A J^yllo 

^j e = i. ^ / ( J'tiiJl jdlScJl (_$i ) fj^JLS \ • * 

- ^ JUU 0 == J jt Jio Y , o = Jj* Jib 

J 1 * Y = ^ ^ ot ^ jS I fJ -JlS3l JijjK ^ ^ YXX 

. [2 (Ca C12) ] 4>&!l olijj^-l j* ylL 1 = ^ j— JlSUl Jjj^U J ^ 

!>■ <jj_^l t^Lc i5>^ molal solutions 5J*if jll JJ-UJ.I L>t 


" 1 ■ i 

jii ^udi d)U . , \Xtj * i-jJii s^ui {y> \ • • • ^ iijii o^Uii 

* i-jiil o^lil 4 j 1 Jil Salll ^ (_$ 

<_$* Jl dr" (^ ^ ^ j\ t JpJ3l dr° (*^r ^ u-oit l^i * * 

JjP^SCll oUjJ^- Lfc* Oj5o JJLphl^ pill ^ \ * • • 

. pill cj1^j^>- Jl ^5Ul cjIsjj^- <u«jJ iUlr pill c^>li»^>- ^Jl 

• ^L° c_ 5 ^ <J^lr>t« O^S . . ^jj'V jll JJL»*il SJb*- L»l 

r£Y oSI tiUi S ^SLJl J jl>*^ ^ ^5Ul pill 4**J ^y» ^ylpl ^U-^» J j>*5 

t J ^>*S3l {y> ^s>- i *\ ^dJl p->*J-l dr" jt^i j -St 1*^*- JJ<-JiJ dr" p-^r 

^ I o. . > ^JjJj>ell ( 2r° S Jj>-j ^ pill 4^+5 idUi ^-p»j 

. U^o JS* ^ ilill felll 

^ > 

iJLp Ji*,. *»JU J jL>J.I oU j£j* Jb-V mole fraction _jil j~£i\ Ll 

: ( _ # L US i SJLSCII oM jll iJLfr J jJUJ.1 il jll jl>-! uN 



nj + n 2 



. J^UJ.1 ^ ^J^SlI !ASU mole fractions SJ^ll jj ~& i ^ N 2 j i N ( 

. jJ jSCll :AS ^ J jJbJli ^ o yr jil moles _jll iJb ^ n 2 j t n t 

o^i *11.1 ^ja \ * \ * ^ j_jS^i^-l j»^- 1A* AjIiJ 

. jl US' ^ ,au jjS>jj uj^i 

JAi 

• , • wv = — — ( jA>MJ ) Nj 

i A • l • - • 

\A- \A 





oL-Ull : 


\A 


,<\AY = 


JAi 

^A ■ 


= ( *LU )N 2 


\A 


• t_^i ^*5 «■- £ ■ JJU*ll yS yi 4jjill L—Jl oli iijlilLj 

4jljdl e^lit Jjj 

x = (W/W) Oj^L hjA\ v-Jl 

JjJL>JlI o jj 

ilJdl olii 


r^ 




= (V/V) ijdl S^jJl 


Ajljil oilil OJj 

• X = (WAO r>J-l JldjjUh 41 *-4l 

: c^i ^ 1 ij jf o j4l ^ f-jJpL cjI j*5 yi\ 

ilJlll eilll Ojj 

— = (ppm) djA il <y yll 


•M- x 


M • x 


JjJUJlI Ojj 
Will iilil iijj 

Ojj 


= (ppb) 6 jXJ| J p yLL y)l 


AiliS" ut £>-ja ^1 Ij-iv, iliil S.sU.1 y 0l5> t 4l y> <_o 4l JiLJl 015 I 
: ^ 0411 y *j 4 -k 0=^1 4 -» iiaii sailL yi, T ^ 41 

i>* -4 <4 •■41 oUl jj>41* iOp = (ppm) 0 jJII ,y *yLL yS yJl 

. J>4 


4JbSCJlj 


i molecular weight jjy^\ oj^Jl j*lk^ ^ y^)\ ^ 


' ■■ ■ ■ J \y&\ 

(ly* <Ji L J* ( M f y°j$\ ji-l OjjJl ^c-Lks cu> <jl 

■ dimensionless ^L*j1 a! aJLgj y&j 4 \ Y j a It? ye \*y>- j 7 - p- 

c — *4 t?' • <>* p c 5 J>- ill? Aj A-ijjsLl ik?Jl ^rik.,/ 3 ^ Ul 

. (D) dalton o yJlJdL L^p ^dl jZUjj 4 a^ 

AujIaII A^uull 

^ U-’i 3 ^L? c £° ('/) <ij& 1 v-di 

. oJ^\j a*JL £? (percent) aS jla:.* 

1 %, 5 %, and) : ( Ji* 4 ^lijl - £-* a> j^ii a«^Ap |»JL>cX«Jj 

j^So U^-o pjj Ojo A**>UJl ^ - 1 -k o ^1 oNU-l £^>- ^ j t ( 10 % 

k . Ai l * (40% to 60%) m . 4 Aj^sll A^sjJl (_$jlb <*iJL]S y Lc 4 U ^?i 

. i> ^ ^ (40% - 60%) Ai^l c (40- 60%) a^I 

* « «*■■* ? _ — Ajjj^wP“cJ.i clj U a.1^^^1 t— »L**^>- ^y>^j^)} ^ . . 1 JUb 

Ci^LaUuoIl CaV^jLA 


^1 c-»L^5Jl ^Jlp JjlJ Application rates aL»U1I o^Ju^ 

t A~j jj? 5 Jj?“ jj j. ■ * • _jl o.Axkv^i^Sll ^1 OjI*A*JLI ye ) < : ■ 

ye ^ Jj J^jL . . IJJj <? sjl^j ^ rate aU? j’V * y> j 

Jjill . . (30 g-nr 2 ) t( ^ / ^>- V* • < 1 ) 1 ? <_£ jl_LI A^iL^I <Jjl*-« * < 1)1 JjaJI 

• tt / (S JL-ll C r* ^ ‘ **— ® 


iSy^ uij L^c>JJ (kg- ha” 1 ) jI^?1a / &jy^ ( ^ o^Lp ^aJI <_U.7 jSJuj 

^I«X?xILu**^\J ^ — Ajli ^>ll?lgJl < 1)1 y> ^Ok) j_^<Lp 

yi j 4 (liter- ha -1 ) / ^ j 1 (liter-nr 2 ) ^ / jJ j 1 ( j»UaJl 

. (liter- m" 3 ) / 

^ ^i?l J 1 CjIJLp-j JJLP r Ull <JI-j 1 Jj>- J jLJ aJL^m 

. |imol/m 2 /s ^ ^Jb pmolm^s- 1 : Jt- 


V.A 


A . « . nj 




— j 5p I jj J| oLLj ^ JaJUdJ C->lJ j£La Jl 5 jLi^l JUp 

‘ ‘1 sand : * cla y : 1 sphagnum peatmoss (by volume)’ : ol^S" 
by vol- j . (:) colon ( _ 5 Ip 3Jb-ij iiLwo ^ y*- j 

^ iJVjJJ _ oUo^iwj (v) j t (w) J\ . ‘v/v/v’ ^ Vju 8 ume 

'jMsu bj^i jA\ iaJUJ.1 ^ 

• jP^-Vl 1 t OjjJl ,_j<*Lu»T 

' ( _ ? LL» sLpI y> JaJUJ.1 i ..tf.,(g J JLf- j 

the chlorofomi to ^ U5 - ‘ L.^5 - <~Jl Uut> j Juj> to iJiS' ^.i-^r .,.7 _ \ 

. methanol ratio 

chloro- ^ U5 ‘ -L«i j o ISI colon J\ Q l-Us:l | ^.i^t..- _ y 

. form: methanol (2:1, v/v) 

<_s* j*_J ol hyphen 5_U ^ _ V 1 

. chloroform-methanol mixture 

{JjUjULaII 

U LJ X& j-Jt; jjJ-ail 'j* Li* ^ li^s-LJt UJL, Ujulp 

iSJ> Ji* ‘ 4 ..- a l l AivaJl lgJ ^LiJLl CjU - ji ^U.M . UU- <JU 

bj£j jj . . ^AloJ i . . . oytdl (3ljjVl _jt <L~j j\ i jil 4 j 1*3^1 

: ah L*^ I_r“^' 

7.0 ■ _ y.n = r /.yo _ y.\ = r ■/ ^ = \ 

y.\ • • _ y.V'\ = 0 -/y O _ y.0\ = t 

‘ i5J.i ojU-UJI _ visually _ L^. jjjj oUl dj 

tSjLih Sjj^L ^Liil Jjoj- d)ls . . IJJ 


"" — 

y\j Cxi - j ol ^jA jj^li S <L*Slj jz&j iJLJb*- 

* /*^ 6jJ3 jAj */Y 0 o^JL5 4JL«L>J.Ij 

• cs^i f -A>w-ll ^Lali Ol jj^SM oAa JJU ^ JJ-lj 

*/.o. >_y.Yo < = r /yo >_y> <= y / = \ 

. y.\ * • > » */.vo < = o y.vo > _ y.o . < = £ 


^ ^ C5 3 C-wO ^Jl 43jJ| t^ j^C 4 jIj^ Qj£j . . I Jbj 

c_sr^ oUl^ill 1 _ 5 1 p o jOi ^-L*j tjl ^31 ^Lsll IJLa ^ 

- \ *\<\Y W. J. Lipton ^ ) */.Y o JLp SUS Jbji ^1 clJUbj SUS 

. ( oUil ^ ^*^*11 — ^jj L w J l |» Jjd d . *V I ^*^[| A , - ^ i> ,r>Y 1 j 




JbM i| * ^J.1 j*jJLe temperature Zjl J-l ^JLLa. jl _ i»U. Ij^oj _ J jJl jCw 
(. leaf temperature _> JJl jJLo jl JUj *yjui ‘ ^y^>y> ^| z,y>-j ^ 


j' J° Sjl J-l cub- ji oLj Jip ... air temperature J 

. of-l jJl J t ^.bcuJ.1 ^L-s-^l jl£>- 


cuIj^-JL. t ( °C j\ ) degree Celsius t _ r L» aj^jJj Sjl J-l j* jmj 

^lajxju-l jj^cj'ilj . ( °K Lj ~Jj i K ) kelvin JlSCJl ,y>j i aJjjJI 

. centigrade Jb amI J I aJKJI 


o^-jj J y£- l$J|j (°F) a^iJ^JJI cub-jjJl; SJLjbM cjL»LaJI j Jl Ujiipj 

cjUI jiJl oJlS” IS1 V| <■ (_$ j— S' i_j J l J| SpI jJl i_oJ c 

s jl J-l ojld J LJ ijJZ- ^Jl oNU-l IjloUJj . aSjlII {y> jS t jJi J^ aJU^VI 
A>-Ji I. g.,ai l I Jl J| J>r_— .7 ojl J-l ollzui jXd cl) Li . . Aij-ji • , \ 1 ) Jl Jl 




-J- X ( rY . °F ) = °c 

rr + ( -~-x °c ) = °f 

^ ^ j\ C ^- ^L J L ) iLULl o jl^Ll ol>- ^ ^ ) J jJbj- fj^u 

* c or F ’ - Jjji-I ^ ^ iUl t jJUli i^jJU 

J 4jjLw» 0j5j ^ ^ • CJIS" ^J L^jU ^ • UjOS 4^JUII i^-jjdl oils’ 

. I JSC&j ... ^ ^ T j Y — J 4 jjL^ o \ • OilS jij ( J o • 

• VrfO** JJ ( 0 1— ) \£a ja 5jl jL I oU-j* Jj J ala^. .* ( ^ _ 4 ) JjJLsj- 


- 143.0 

- 139.0 

- 130.0 

- 121.0 

- 112.0 

- 103.0 

- 94.0 

- 85.0 

- 76.0 

- 67.0 

- 53.0 

- 49.0 

- 40.0 

- 31.0 

- 22.0 

- 13.0 

- 4.0 
5.0 

14.0 

23.0 

32.0 

33.3 

35.6 

37.4 

39.2 

41.0 

42.8 

44.6 

46.4 

48.2 

50.0 

51.3 

53.6 

55.4 

57.2 

59.0 

60.8 

62.6 

64.4 

66.2 

68.0 



141.8 

143.6 

145.4 

147.2 

149.0 

150.8 

152.6 

154.4 

156.2 

158.0 

159.8 

161.6 

163.4 

165.2 

167.0 

168.8 

170.6 

172.4 

174.2 

176.0 

177.8 

179.6 

181.4 

183.2 

185.0 

186.8 

138.6 

190.4 

192.2 

194.0 

195.8 

197.6 

199.4 

201.2 

203.0 

204.8 

206.6 

208.4 

210.2 

212.0 


* — — L J*Jl 

Jj. L^-j jLwj s^j Jjji jip (C) o jl J~l j^»j Ji> ^yiiSCi 

* J jl oiS" IS! *^1 Co jAA Jl 

c5^ (_^1 jt <• Sjl^L-l ol>ji aL~L* Jl SjLi^l julp Jbi . . ^jUILj 

<J^ lJ^ - ‘■-r^ 4 J (C) y* j ols . . i 5 jJ^ 

Oj? UaiP JJj . (4° to 8°C) j! c (5°, 10°, and 15°C) : IJ£a - Jlill 
(J^ ^ Jj>t^vj <jU sj^-I^JI <iLJ-I 4JUai^» SjjI J- l ei»L>-jjJl 

• ( Leaves were larger at 21°C than at 5°C : Jli-) l^u 

: I j5Ca _ Jlill J-p _ ujSi IgjU JJLil j jL^Jl Sj! dU-ji l)Lj JUp j 

. ‘25° (day) / 12°C (night)’ 

<ulS' ^IjJ^UajI t J*eJl 5 jl J~| ojL~j 3 j Jj Ujjlp ^JVl j 

* (^jl J-l ^oil JL^ jlU 5^211 jJl ^ M Jb to 

• (-5° - 1°C) j c (-5° to - 1°C) jCj c (12° - 15 °C) 4 (12° to 15°C) 

Ia^ip 4-i2: (JJl d jl J-l Sp- 4jL absolute zero jlLil Js^Jl yuj . . Ula 
4 thermodynamics SJ J-l L^JLjjUL! jUl b jUJl s^lll objjp- SS* 

* lS .Jl ji^Jl YVr J^Uj ja j 

4axuult 4jJaJl 

J[ ^i-oU-l pU .1 jUj Jow» JJ ^ Relative Humidity L~Jl 4 j J> J 0! 

. ( */. ) 4j^ill 4^vjJl ^a 4 4->j£a l^lP I JLIp Jai^yaJl 

dry-bulb ^-il^-l yi» ^l 1 | o^)I ^ >- 4 mum 1I Jl ^ Jl 3 

JS kIMjS . a^^JI ij J> Jl jjJLHj dJ j iS J- 1 LJwaJl jl-H« j temperature 

, 5j J Jl SpI J> JLp J j-/J-I J ^j^lJ .1 sensor ^L^Vl jl$p- jl J 

^ <uU Absolute Humidity 52JLULI 4 j J Jl JLya^ JU^o^l J Jj IS[j 
jl (g*m -3 ) ^-o J3 ^1 J-b jl t (kg- nr 3 ) JJ ^l ^>- <xp 



— — oL«LaJi : — 

(Lig* nr’) jy J£l pJrjJjL J t (mg* nr 3 ) l-aSI. jl* JS3 ^1 ^JJiL 

- ‘W 1 Cr° 

or * J ‘ (kg-kg' 1 ) *r*Jl ^ iks- J£J ik£JL ^>jl o5 L5 

. Sepcific Humidity 

SpluaVl 

* 


<-T eT**--^ dr* J-^i *>i 3 I * ^Sj -1 «UaJl j_yO (jOs-j P^ill _^ju 
•-iJl T <\A ac-^ photons o>lJJ J t quanta ^>Cs ^L. yj z ^ r 
joi tkk^, c^o^ ^ . . loJj i bjj 0L41 «J^J ^ . ijLJi j ^ JJ- 

iJ' dr* oU-J-l jj j frLUl JjS oij . \hkj> "-) . x 0 

OA - Jj’iM £k~. Jf> L$J» ili-j a2JoJ| J J» d jJL> Y 0 . y^, 

• 'ij* gj* T* jL? (*JT 

» JwaJt oL—J-l till; o^i . . 5 jJsLju ^£J| IjJ. Uj, 

. frequency i-LuJlj 1 length J JJlj <. waves 


C,JsU c>M UjSy J Jy^, ^ i j J ^ l^-li 

ctUS ^ U^, t 5JU J* J fJS UJl J» dyL M • Jl ^jjOJI ^ J, 

<>■ - ^' L “* - ^ LkJl 4la • *=^‘ J* J ^ >1 55UJI J, i 

• u~^l <_?* • jjv°* >° <ojIS ixJil 

i A^uitS - \^u JJ . . jjsf | ^tu- »Oa *1 J 

aJJ^I UJiVl t JpT MjJ, ^St oU- ^ oli i*JtT Jl l g ,A.. J_p^, 

' ^ Jlj J ^ kl1 ol *J- oli *?? <Jj^ij <, cosmic rays 

Jl j>J aOI 0 - >T a J- Jp~ viUiS - t Aj J| UJtMlj a :? ,..j-.Y | j y 2 ^i\s 

. ji^ljl AyJ~\ c_^ UJiVlT Jl iLli j U, J, oU r c^li i*-iT 

. ^Jrl -M jll Vr-i Jj^I ^ J) UJi^l .Ju 

. l^U-^ J>tj v-J^j^l UiVl ^lj ,_ib^ ( ) _ <\ ) jsli 

r \ n 





J j]o 


t i T 



8.100 7,600 


5.860 5.350 4,920 


4,220 3.900 




• Jl * ~-jg L^j j^S\ inJiVl glj : ( \ - ^ ) ^JSLi 

j\ t quanta :>Jj> L^jL light intensity s^L^i SJui ^ 

- L« Jl J/aj photons cL>[j jj jjU! 

. (J ^SUJl J ^ JlSJI s*L^Nl SJLi ^jjuLaJ 1^1jl>cIjuiiI c^lJb-jJl cuilSj 

4 -s*^L 5 a*-*-*£ pj-vi!l 4 ~*iT LgjL foot-candle — ^jlsJI cj j 

. SJb-l j JL5 jiJLSx L^P JL*_»j ^Jao) <4 J Lp 

IglP JL**j qj JLp <L-j»<Li Ajco-Jj Utf...7 jjll f 1 j.,^ll 4 ~<^ ^3 lux Ll 

. ^ 5 V "^ £ — ajco-Jj _ ^jl 5 otj LqJLp c Jb-i j jlJJLc 

^mLouJ dj|kAj>-^ ^Ijl>bmai{ _ a^LJI cbL*-*> 1 ^w\J 1 ^5 i — ■_--*> Lxi. i *x*j 4j 1 'b/i . . 1 »Xa 

t footcandle ^JUaJiy c light intensity S*UiVl SJLi Jti-t ^ I 

A^j jfr-ygJ 1 «JbL>- ^1,1 f ^ 4-*^i 1 jIJLajC a^L^p^/l ^j-P *■ luX 

. Photosynthethic radiation J I *UJl aJLa! A^hil 
. (nm) t jlj* jJU V • * ^ ^ jL> ^ j^al! 4~-L>- a^pI jjJl ^Ja^o *i*7 

^Jjjj V -'y V-j 4 I 0 0 0 4^5 J ■ <? 1 j 4j>- ^1,1 J^Ja) 4-»_^ Lww^-1 oJu Jui 








■ i ■ -■ : 4 *«*JLaJ| >, ,-i i jj=*J1 ----- - ■■- 

y> j^\ (jjlill j j . c±JJS y ^aiVl j\ J^kVl c^U- ^JL! Lg.t^^L^v- 

e-L-w ^IJj>«z*J d)^3 . . 0-»L>“ ^ji.1 cJJU>J y-J I U^>-^ (ZjIjLjJI 

. ^^*11 ^jJLp- JUj ^ LJl y s*Lj^/l 

illUl { ^a\3 JJuka yj c (Q) y ji\ Radiation flux JiJG i JaJ i 

- (W) jl i iJlill y (J-s- 1 ) Jji-lj 41 p \ -LpU*iVl 

Jl jt ( rfd y j}\ ^Ja*5 ) Radiant flux density £L*J,^I JiJJ * 3 \ZS Ut 
<_s* \ jr*-* v>U-i^fl ASlkU *>-LJ.I SJb-j yk Jjbco yi , . irradiance 

• (W - m~ l ) ^JSj oljJL j] c (J-s' 1 - m _1 ) JSCJ aJUI 

* J^va^NwJJ aJ j-^aJl JS t jLJ-l jbJj'tf rfd Jl jt ^1 . . I Jl a 

<SLUl yp ^xl ^1 ( E j^jJl ) einstein unit yp^A SJb- j cJU^t . . IJLI 

^r*d j f <■ photons c-»U jJ jiJJ Avogadro's number jj^U-yt ^Jbo ij>UJ^| 

* y« JjlL yjliJL ^ A] 

y j}\ ) Photosynthetic photon flux density Jl JUjc*J J^ot US' 

. (jiE-s-i-m- 1 ) q* y J53 isldl ^ ^i^tj >UL 1 *ip yi\ j ( PPFD 

y Ja-iJl UpU^VI AillaJl y j~*JJ y\z£*j'i\ ZJs>- J JU-O-J y y jJbj 

L^lt Vl t ( PAR ljUa£>.| ) Photosynthetically active radiation yj -. ^\ A'M 
- PPFD Jl JUx^!AI _ IgJ Jj^jS* Jj>- J I JJj t 4 J jJl LiilJb*- ^J| y, 

^ Jj> U-aJI dIa j j . (pmol-s^-nr 2 ) gy y JS3 5JU| ^ Jyj^l 

y- ( ^pLl >1 ) 0 J^j jSj ( iJUl ) y,^| 3 y J^aJ ^1 jiJl 

. (6.022 X 10 23 ) I LLoU J^-P' Uj^Xo t J jb CjIS U5 J -.A i>- J^o 

J- c jl -^ PAR - Silp _ i^JJl cJU 

. nm T jy yb V • ■ _ l * • 

wi^cJl ci>j jt V^J yuu fJUdl d^Jl ^ oUUl ^Uapl JUp j 

<• f a^Jl oiu-iyj Jd^j (^-b * S yill : y JZ 

r\r~ 





<upjjj l ojLlL! 4^jJL of-Ls^^/I j! jXs^ ^ y j 

. C^l ji[j L^j J3 J c ^oJL^lJl .1 

SjS 

r 5 ^ 1 Ot V?^ ^yo j i magnification j~£di <*%*£ x *J> J - 1 (.JLicL-o 

I Jlius t Lo - ^L j 4 JU 0 I 3 <iiLuuo ij jj o jmS'UI CjI^4 jJIp JltjJl 

. (x400) 

(5jS jjJI 4 jJali SjS 

) g 5-jSLA-I lyu Centrifugation force ,j £ jil a ^Ul ly y yu 
Ja?-^ ) 20,000x g : loSC* _ Jlsil J-~- yj <. ( italic j5lo 

• C g — Jl ydJ ii jS jjSDj c x Si ( J*j iJLi iiLwo il ^»J p 

£ttll 

t (kg'm^'S" 1 ) iJliJl ^ £pll _yull j .1 y >- jJLSUlj Transpiration ^Jl y y, 

. (m 3 *m' 2 -s* 1 ) 3JWI y ^jjll jiJLl jdlj j\ 

^Ul ^aJl 

tiLjs^d iaj^Ul ii»lS3l 5iUaJl ja Volumetric Water Potential ^lll Jl^A-I 6J. 
reference y^r ^ll jlSCll - L ^Uaj y _ y j olS0> y *lll y l^s-j 

f-lll Ji* Sjl j^~ I i>-jj y6 ^^JLp ^yjiil f-lll <ui t Jji _ olp _ y> j <. position 

cS-^'j l ^ajjLs (_5 ^»- law ./g ojl J-Lo (_g ^>- -jawyo JJpj c |»UkJl 

. ( 101.3 kPa) <u J £]* 

. Pa Ulj 4 N-m " 2 Ulj & J*m ~ 3 U| ^ylll ^Li oIj?-j Jji . . IjJj 

Specific Water Potential y>^-\ ^U.1 jl^A-I ^JLkva* oU . . Jj-L-S ' j 
*lil y iUbS" SJb - j ot lap l*J Volumetric Water Potential JJU ‘ yu 

. J'kg' 1 : y <■ ^1' i)l5ll ^1 




. CD Sjl_^ JUp *U.I is US' = p w 

.111 Si US’ jL^I cOJi Cft i (1000 kg-nr 3 ) J p w Jf*\ tlasU 

p-U^I is ja 

*^J*~ olPl | jP XjIILj Lfc* i—jj t_»j Jo CjLxI jJlII e -\ JUf 

( _ J lJl »_^>-tj C ^yjUiJl j j> . 'J | 4^J * JLp AjLwJI (Jjln^j t f.| _j^Jl 

• Jj** (_ji oCjLJI jjp cjUU i_iUJLS' { Jom j . jo yJl IJL^J ■ -■ - i-x- ..| 

fJ* 1 ' usriJ • (m^s- 1 ) 4JUI ^ *I_*J| iS> 

. J 4^\ dJJii 015 lil u 2 AjJ\ 

^Ljll 4X - JMI 

jl t (min-s- 1 ) jt t (nvs* 1 ) : olJb-^Jl ^ 

. (km-h" 1 ) so»_, JU*U J-^iV j * (p-iti-s* 1 ) 

ji~& L*X# 0 j‘JJ\ JP ^UljVl JbJL»i 

• (J*Ul lif; ytj <p j-Jl CiJ (. JiJ-l o j 

i^L-jI JjjfcX 0U *Uapl ^^iWl {j* O^s j-cXJl Ol y^o~ oL-ljjJ i -•-H .j 

• (m 3 *s 1) £j*J\ azS j>j 

ialisit 

mass J-^-L sjU. 1 ^ J5J iB3i ^J| SjLiVi j^. 

(kg*m 3 ) v_~«5l» JSC1 ^Ijj^jLS^JLi <ip jmj t p y»J\ j^L ^JJi t density 
V\o 



ui^>xJi Jj-^T ■ 

I^lp ^ij . density ^JLks^ ja ’S/Jb 

• (mg*m ^) jlq J^SCJ ^cJLULLj c (g^m"*^) i^^sCo 

• C> / fLr*^ jt ‘ iS ^ fUiJl ^ jOE A3li53» ^JI^J 

l^-lL cJ^u ^1 <. specific density 4 ~p ^J l 4jLi£Jl density isliSlil c_ih*J j 

o 

• (* i f -U-' {>• JiLf y «kUl Cr* dr*-® 

jj jill 

«>* ‘ < Frequency j* ) f y J\^ JjjJl flkcJl ^ « ^1 Jl yy 

1 ohjL««x» LaJkj i 0>”^) A-jlJJl i jt i ( Hz jJl i^-L, ) Hertz y j^Jt 
jt * yal I jj ^jl). 5 jLi^l JLp Jj j^Jli . 'UlJL>CUul l^U 

t (J, y- *l/l o'iU-l y ‘Lultii i_J jJLju LaJ_j c <L.,. I .WhJiaj ^S3| 

e^ljjjJl $Se- ^»1JL>^»1 j . (r-s' 1 ) LJli J53 Revolutions culjjjJl Ji* 

,* ^ <■_ « iSJSjdl oV ‘ ( rpm or r*min _1 jl ) rounds per minute <xJi J^J 

. ^jjJl ^Ualll y L^LWl CjIJL?- ji\ 

*5Uall 

la>^ j ) joule J ^1 ^ \^^jj i Ey.^ fLliJl y iilkJl ^ll y y 

Ut . Sjl J-\ AyS j «. work Ji-lJI j <■ energy 5ilk!l y ^1 <. ( J 

J^Ljo tSjji\5 l)1j LJLp i aJUjcLwuI OUj Jt*» calorie (jjjl 

( BTU j! ) British thermal unit 5Jlk>^ LjI y SJb -j JS <*)!j t *Sf y 4.1868 

. y- ^ \ • x ^ , . o <JiLu 

SjljaJi 4 ja£ 

y jLS JiCJ J^i-L. Latent heat quantity ix-lSCJl v*-£ o* J^i 

oiljJL j\ (J-s* 1 ) aJ^ J j^r^. heat flux a5sjJ.I SjI^-I y y±j i (J'kg -1 ) 

a™JL. <_5jI yi~\ jijJt Jjbw ^ heat flux density AiiJcdl Sjl J~\ ii\iS L.T . (W) 

v\-\ 



- - — : A^JLaJI . -— — - 

i (W-nr 1 ) J.S3 oljb L^ip jr*i cLUJl^ i (J* s~ ^ ■ m~ ^ ) X&-LJ.I s jl=— j! 

. SJpodl _^il A^a\s>-j 

v^>l _JL I 4 IP jmj t JijJl j\ iiUaJl Jjo j\ d> jAs- Jjl>« power s jilt oj 
jIjlsj jp wattage ^JLk^ . ( J - s _ 1 ) iJliJl J JjJLl; j' 1 (W) 

. S ji oJj-j <_£*_} 4 cljI _jJU L^ic- I jm> 0 jilt 

JaxuaJl 

pascal JISL»UL> -up j^uj ‘ (p) jA J jjJl ^IkJl J pressure b; ..ill joj o\ 

■ (N*nr 2 ) i^LJ.1 SJb-j Jp ( N U jo jj ) newton jjjjJL jT ( Pa oj>jj ) 
J * 1 cP 3 J* (kg’nr 1 ) jdl Jp j»l j^jLs3lj -kisil l jc- j— *Jl LJU- Jj>ojN j 

. (psi) jJl 

®_ja 1 I 5-iLjJt o-Lsip^lt iojtAJl SjiJlj 4j^>U<aJl iIjUI j> jp j-juj 

Ji (kgf) kilogram force ^1 jT (lbf) pound force JJj jJL s* j jilt 

. ^,A • V J kgf Jl it-\ yj i l,UA ^ lbf Jl Sol J t (N) 

‘ Jaivill j] { yLii\ J ioiicpAl Sj$JJl Ot Jl SjLiVl jJtJ-j 

,jdl olwzJl oU^L Ulj 1 ‘pressure testers’ ^ L l$J| SjLl)/! j.jlp . . IjJj 

■ Jl - • - ‘firmness testers’ j\ <. ‘penetrometers’ i_j yd ‘ lg ..._37 

Jj/Vl JjUU! Sjjs 

equiv- c^ltslSlLj ion exchange capacity Jj/Jl JjLJI j\ SjjJ jp ^ 
jjl A^b ) milliequivalents ^Jllll. J\ <. ( eq j. J A^b ) alents 

o>li>o-iJl j# ) moles cj'i/jllj jl 1 ( 4 JUiitll AiwaJl j ) j»| y~ ( meq 

. lid sjl^j JS3 ( charge 



— ” 1 ' — -i— — i 

o^i ^Ji^i £-r^ cbLJl S jJi JL2J jlS L» ISlj 

OjJ^li ^J^olSyJl JiLdl ojji <***3 ( _^3 jJ^J Ol JL>tJ.~,U ijjj’ifi 

AJUI 2L^UI 

4 J jjJl • • • 4 * » « ■* uU^Lobco 4ilii j! t J <LJUlI d 0 _ a 1 | r^p, JT^ 

<Lo_^2_li _ jA uti - ‘ Uc* {Ji LfJ j-iS ,^1 

aL^_*J L L^J 4^153.1 


ru 



>ubjl 


j$ 4 )ll) il ! <UoLt>! uyf^aJI 


j»— "I j OIL «_i j*j j t i_i j j . Ll Jil iJL c- ^1 ojUIS^I j 

<js* J <• Arconyms Jl _ ^Uil I i* ^ _ Lit J^Jbj i abbreviations 

u,bdi .ij^vi ^ ,>* _ jj>i\ >i j] _ jjVi vj>i ^ oukii 

The American Society for j^c>c . . StL ) ^5^. ^Ik^. jt ^1 jl 

. ( ASHS ^1 Horticultural Science 

t jt t oL>5 jl <. c^LL_c. Jic i_ij j>~ jl ol*!>L Symbols Ll 

■ cljLc- jj jl t djL-ji jt c cijIS^L' jt 

Olj-jcJl L*>L-j (. ;*l J J\jiS jy)\j oljUii^l JLjjjj 

• tjt j £ t Ss.l^all Oa*j L^oloi.^,1 OjJUtJl ot *^| . SJLiiil 

CiljlualiVl fl.lViu.l J^ljl 


• ^JtJl JjsIjiU j JA _^Jl j CjI jlva^-Vl 

JjjJl f UiJl £. ilLi^l jt cL>Jl ^ LjJ^J.1 ol jU^I Jks ot _ \ 

• dr 1 ’^'^ ^J-ita al l “UOjLo C JLu i ^gJUl 0>l-L>- jJU 


Lt ( ibL jJ. ‘OjAsil ) AjLjj OiljUa^-Vlj jy > ^Jl _ Y 

L* <Wl oLKJl cJIS- jt ^ eg t ) l* iUl oUS3l ^ r oixJj i*J| 


. ( SJbL 








jt Jb> ^ ^LSJl olOs-j oljUa^-l jT j y.j _ T 

• (_r"^' J"h> I4A-U. Ii[ Vl - aJLu jJ| 

: Jit- 

Trunk diameter was 30 cm. 

Trunk diameter was measured in centimeters. 

* ^r*^' i_r~^ <_#* -L^/Sflj _}jj> J\ JaJUJ-1 _ £ 

1 m per second j-ocJl JU»:..I 4 meters per second jt 4 ms -1 

y^ij 4 Joules per kilogram j 4 J/kg j 4 J kg-1 4 iiliSJ . m per s jT 

. Joules/kg j\ 4 J/kilograms jl Joules kg’ 1 ^^1 J l,.-.. r | 

so^j ^ J^ili j-^Jl ^ _ 0 

10 j 4 1 meter dJlAZ 4 10 m ^ 4 1 m v_c^ . . $ ^Ull 

. 10 cm are . . ^At» <_^£j ‘ <JU- JS3 <_— bil J-ill ^\jj ^53 j . meters 

: Jt. ‘ OiljUo^Vl L yL*j SJLpUJI ojlA ^ 



*jA It 11 

j-wi^i 

CVS 

CV 

cultivar(s) 

eds 

ed 

editor(s) 

nos 

no. 

Numbers(s) 

PP 

P 

page(s) 


4 12 ml . . ^\t- ) ^iApxXa^JI 4*a5 J\ <U_LcJ| bj L>- J a^ l .... J J~~ _ 

. ( 12ml j 

the % con- Jto t J I g ■ ••-*■ ^ g 147 oL-JLS^ j . ^ ibS’ j — V 

. centration 

TY. 



jyJb 

— aLwA-I AjIJj JJ -bJl e-l>- lil U? _ iibS" U iJLP 'i/I I llaT lil _ A 

#• 

: Jl±* ) ^ ( oljUai>-l oj^ ) ^JUIS" i^>cj ^LiJl o JL p^j jli 

* 

. ( Twelve kg j i Twelve kilograms 
oLS^JLl oljl,. /?T , -> -V <u^ ; JL JLLl Lj_ 5T s c-»ljLva^-Nl — ^ * 

— — L«l jjJl ^3 j jjaJl 4j ^..yCLuJl 

^ i ci>Jl jt oLSjLl iJUd iUlS3l ,L-Vl L*i ^jb- jdl JjVl sJLl Jbu 
•ill: f c ‘High Performance Liquid Chromatography (HPLC)’ . . 

. iJJi JL«j fc^jljLs^a^-V 1 

,1^1 ol# . . Iljj * d^*Jl ^ abstract ^yaJU^ll Jbo _ \ ^ 

. aJLJI cLptJl ^3 _ bhjbjbi _ Lfc^l^So 4-j ^xll 

— «w>“LJl o-b*^* — o»l jL,di>-l j^Ip <L)I^lp (JLoXil Jlp ya 4 j _ \ Y 

*lrrt y *■ ^1 diii j^fc ^xij jj t do^Ji ^ jjj jj&j ctjLkj 

• V* <_S 

_y* C1jL>1^J| JljAji S^S3l c_3j^J-| iJU. oUL~ 4 ij y _ \Y 

4 ^j* 5 oliLA j»t 4 -O>o 3 4 LsLo^S cjLS ^ ^1 cJlSl 

. £Jl • • vLr*^ (d 

^1 cj! jLva^p^*}U 5j^53.l *\y>- ^1 <LJL>- sjl>-Ij aILwo il jS _ \ % 
c etal. : Ji- y ill: <da£i sy>-j «iJJ JJ ^Sj c s 

t i.e. j t ai. : Jia c daiJl iip 43LJ.I ll t spgr j t dry wt j 

■ e.g. j 

Oj* 5 ^Ju^=» vJj^>o IS JLl oUJia-Mall ^ JbJLp ol jlya.:^! k_J< j iJLi.iS' . \ 0 

■ df j 4 ppm j 4 psi : j!. * I^lo aJLi ^ULw* 





^ - cM u* - .j-.Ul-l J^oAJl U5 _ n 

*. Ja^ cJ’ji'lj c ilsL v ^-'y i^-^i ^ui^i ^ui^i 

• b cJJS 4j^ot t 4laaj IaJjo 



jA\ 

^Si UIJ^I 

et al. 

Ojj^\j 

et alia 

etc. 

& 

et cetra 

i.e. 

^ J** 

id est 

e -g- 

JUll JjJa-wJ ( _ ? lp 

exempli gratia 


viz. j c e.g. j t i.e. J ^3 commas cj^L^U lab W 

a5 j&j c commas ^ tab 1^1 ^T * iUJLl J l^L L*, t L_^ 

. iLJ-i y lg_*i y i semicolon yc^ <JL^li l^s... - 

. at <u~ISCj @ J^jJI i— ^>sj _ \ A 

t <^>Jl ^ ^ number iolSL Jjlx^jj # j^J| ^Iji^l-I ^jlp di)i5 c_^, _ \ <\ 
no. y* y>j}\ ot ib-% ) JjIOjA-I za^sA ^ jLp i yJ ^J| *a*1\ £* no. y ^1L j\ 

. ( no j] No. j 

t Jjlwli-I ^ L _ 5 i^' (*) J^> jJl ^|JL>cX^| J.sia.i _ Y * 

• ™ j c ® 5 jjL>kx1I cjL«^ 1*J| j u-c>sj^f _ Y \ 

• dJ^5*i IS! pLo^u? ^j V eax>ij'y ^ YY 

( <=>Jl^p ^ ) pi y jy CjLjjJlII [ yuu y^JJarJ _ YT 

^r° L* ^S*i lyn <^1 — (Jt 3 y* __ cj! 

* y 

VYY 



— jj* Jl\j jptJI . ■ 

t ilaio ijVt Oj jJ— l_j Cj|jl./a^Ml -LiU- <il — • - Y i 

>-J j jsM ( _ ? L> jUaaVl ) contraction _^JI oVU- ^ Uil>- &L~* iJ Cj^J 
^ US t j.Uj'Jl jt Lijjilj ( U_>L,«is-l ^yJl c->UJ^]| SjjLJl 

: UJlxJl 

U.S. 

U.N. 

B.S., Ph.D., B.Sc. 

Texas A&M 
A.D., B.C. 

i.e., e.g. (but op. cit.) 

jhi\j '-J y^aJl OjL>5U ) UU’ljJl CJ La^UJl jj-j iJl>- isLwO i) _ Y 0 

U^U JIkjj J-s UJU 45 U. a Ays i flSjt Cj° • • • ‘WUiJl j 

SJUuVl ^ US' ‘ Jl Sjj j! t £*JiJLJl jf urf*4^' <>*-? ISI 

: UJUl 

i-vii+ 1-288 pages 
The equation A+B 
The result is 4 x 4 
20,000+5,000 

Early June x Bright (crossed with) 

X 4 (magnification) 

jj-4 jJIj (Itl < j*mu 

^ J U . » . : . - -Vl UjLtJl j y> oljUa^-Vl bJi^ iJbJl ^2 \ _jjaJl ^ y 
jJ'jAil ,_^3 jo «_^U JuJj i. UJUJl JsU* «2j 



" — — J 

-u^Ip 0 — »] ^1p jja J\ j oljL^ai^-Nl U:g.M j UJUJl 

c jl^Soj t ^jljJili yu tI^ljU3L^-Vl cJ!>UpM JLSjll 
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Prefixes to the names of units 

kilo (10 3 ) 

mega (10 6 ) 

g‘S a (10 9 ) 

tera (10 12 ) 

deci (10 _1 ) 

centi (10~ 2 ) 

milli (10 -3 ) 

micro (10“ 6 ) 

nano (10 -9 ) 

pico (10~ 12 ) 

femto (1CT 15 ) 

atto (l(T ,fl ) 

Units of conce/7fraf/o/i 
molar (mole/liter) 
millimolar (millimole/liter) 
micromolar (micromole/liler) 

Units of length 

meter 

centimeter 

millimeter 

micrometer 

nanometer 

Angstrom (0.1 nm) 

Units of area and volume 
liter 


milliliter 

microliter 

Units of mass 

gram 

kilogram 

milligram 

microgram 


^Liil oljb -j kUbiU 

k 
M 
G 
T 
d 
c 
m 
M 
n 

P 

f 

a 

yS jdi cjIj s-j 
M 

mM (in preference to 10~ 3 m) 

Uto (in preference to 10 -6 m) 

J jJaJl Oj1JL=>-j 
m 

cm 

mm 

l±m (not m) 
nm (not mu) 

A 

lj 2 »-LJlI cj!ju>-j 

L, or spell out if used without 
reference to another unit of 
measure 
mL 

//L (not \) 

ik$3l ojlJb- j 

8 

><g 

mg 

/jg (not y) 



VYl 




Units of time 
second 
minute 
hour 

day 

Units of temperature 

kplvin 

Celsius 

Accepted Abbreviations 
abscisic acid 

absorbance (absorbance at 3411) 

1 -aminocycloprnpanc - 1 -carbox- 
ylic acid 

ampere 

adenosine 5 '-mono, di-, triphos- 
phate 

atmosphere(s) 

base pair 

benzyladenine 

becquerel 

N,N'-bis(2-hvdroxy- 

ethyl(glycine) 

p-bis-2-(5-phenyloxazolyl)- 

benzene 

bovine serum albumin 

calorie 

chlorophyll 

chlorophyllide 

coenzyme A and its acyl deriva- 
tives 

concana valin A 

concentration 

counts per minute 

Crassulacean acid metabolism 

cultivar 

curie 

cyclic adenosine 3':5 '-mono- 
phosphate 

cytidine 5 '-mono-, di-, triphos- 
phate 

cytochrome 

dalton, kilodalton 
days after flowering 
deoxy ribonucl ease 
deoxyribonucleic aicd 
complementary DNA 


cJjJl 

s 

min 

h 

d 

ojl J-\ 

K (20 K) 

°C (20°C) 

^^-311 oljU^Vl 

ABA 
A (/Ann) 

ACC 


A 

AMP, ADP, ATP 
atm 


bp 

BA 

Bq, 1 Ci = 3.7 X 10'° Bq. 
Bicine, etc. 

POPOP 

B5A 


ca) 

Chi 

Chhde 

CoA and acetyl-CoA 
Con A 

[ ], i.e. [ABA] or other substance 

cpm 

CAM 

cv 

Ci 

cAMP 

CMP, CDP, CTP 
Cyt 


D, kD 

DAF 

DNase 

DNA 

cDNA 



^^LJl 


chloroplast DNA 

ctDNA 

mitochondrial DNA 

mtDNA 

nuclear DNA 

nDNA 

deuterium 

2 H 

2,4-diclilorophenoxyacetic acid 

2,4 D 

3-(3,4-dichlorciphenyI)- 1, 1 -di- 
melhylurea, diuron 

DCMU 

diethylaminoethyl 

DEAE 

dimethyl sulfoxide 

DM SO 

2,5-diphenyloxazole 

pro 

disintegrations per minute 

dpm 

dithioerythrito! 

DTE 

dithiothreitol 

DTT 


einstein 

E 

electron microscopy 

EM 

endoplasmic reticulum 

ER 

cnzvme-linked immunosorbent 

ELISA 

assay 

equation 

Eq- 

elhylcnediaminctetraacetate 

EDTA 

cthyleneglycol-bis (/8-amino- 

EGTA 

ethyl cther)-N,N'-tetraace- 
tic acid 

equilibrium constant 

K 

equivalent 

eq 

farad 

F 

furredoxin 

Fd 

Figu re 

Fig. (parentheses only) 

gas chromatography 

GC 

gas chromatography-mass spec- 

GC-MS 

trometry 

gas-liquid chromatography 

GLC 

ficuss 

G (10 M T) 

gibberellic acid 

ga 3 

gibberellin 

GA n or GA (if generic) 

glutathione and its oxidized form 

GSH, GSSG 

gravity 

8 (5,000 t v») 

gua nosine 5 '-mono-, di-, tri- 

GMP, GDP, GTP 

phosphate 

hectare 

ha 

<V-2-hvdroxyethylpiperazine- 

Hepes 

N -2-ethanesulfonic acid 

high performance liquid chro- 

HPLC 

matography 

indoleacetic acid 

IAA 

infrared 

IR 

infrared gas analyzer 

IRGA 

inner diameter 

i.d. 

inosine 5'-mono- f di-, triphos- 

IMP, IDP, ITP 

phate 

international unit 

IU 

isoelectric focusing 

IEF 


rY*\ 



jy* J\j oIjUa^VI : 


joule 

J 

kilobase pair 

kb 

least significant difference 

LSD 

logarithm (common, base 10) 

log 

logarithm (natural) 

In 

long-day 

LD 

long-day plant 

LDP 

mass spectrometry 

MS 

Michaelis constant 


milliequivalent(s) 

meq 

mole (a gram molecule) 

mol 

molecular weight 

mol wt 

relative molecular weight 

M r 

2-(N-morpholino)- 

Mes 

ethanesulfonic acid 

3-{N-morpholino)- 

Mops 

propanesulfonic acid 

nicotinamide adenine dinucleo- 

NAD (or NAD + ), NADli 

tide and its reduced form 

nicotinamide adenine dinucleo- 

NADP (or NADP r ), NADPH 

tide phosphate and its re- 
duced form 

normal (concn) 

N 

not significant 

NS 

nuclear magnetic resonance 

NMR 

number 

No. (tables and parentheses) 

ohm 

12 

outer diameter 

o.d. 

pascal (unit of pressure) 

Pa; 100 kPa = 1 bar 

percent 

% 

per mil 

l /iv 

phenylmethylsulfonyl fluoride 

PMSF 

phosphate or orthophosphate 

Pi 

(inorganic) 

phosphate-buffered saline 

PBS 

photosynthetic photon flux 

PPFD (usually #imol m _J s _l ) 

density 

photosyntheticaily active radia- 
tion 

PAR (usually W m~ 2 ) 

photosystem I or II 

PSI or PSII 

phytochrome — far red-absorb- 

Pfr 

ing form 

phytochrome — red-absorbing 

Pr 

form 

1,4-piperazinediethanesulfonic 

Pipes 

acid 


polyacrylamide gel electropho- 
resis 

rw. 


PAGE 



J \y&\ 


polyethylene glycol 

polyvinylpyrrolidone 

pounds per square inch 

precipitate 

protochlorophyll 

protochlorophyllide 

pyrophosphate (inorganic) 

rate constant 
relative humidity 
respiratory control 
respiratory quotient 
retardation factor 
revolutions per minute 
ribonudease 
ribonucleic acid 

ribulose-1, 5-bisphosphate car- 
boxylase/oxygenase 
messenger RNA 
nuclear RNA 
ribosomal RNA 
transfer RNA 

rough endoplasmic reticulum 

short-day 

short-day plant 

smooth endoplasmic reticulum 

sodium dodecyl sulfate 

species 

standard deviation of series 
standard error of mean 

temperature 
temperature, melting 
tesla 

thin layer chromatography 
trichloroacetic acid 
trifluoroacetic acid 
tris(hydroxymethyl)- 
aminomethane 

N-tris(hydroxymethyl)methyl-2- 
aminoethanesulfonic acid 
N- tris(hydroxymethyl)- 
methylglycine 
tritium 


ultraviolet 

uridine S'-mono-, di-, triphos 
phate 


PEG 

PVP 

P-S-i* 

ppt (in tables) 

Pchl 

Pchlide (Pchl(ide) when species 
are not clear) 

PPi 


k 

RH 

RC 

RQ 

Rf 

rpm 

RNase 

RNA 

Rubisco 

mRNA 

nRNA 

rRNA 

tRNA 

RER 


SD 

SDP 

SER 

SDS 

sp. (when part of binomial) 
so 

SB 


temp (in tables) 

Tm 

T 

TLC 

TCA 

TFA 

Tris 

Tes 

Tricine 

3 H 


UV 

UMP, UDP, DTP 


rtA 





variety 

var 

voll(s) 

V 

vo!«mitr(bj 

vul (in tables) 

vulumc/viilunic (roncn) 

v/v 

watt 

VV 

weight 

wt (tables) 

•-vfighi/viilume (cuncn) 

iv/v 

Symbols for Amino Acids 

1 ^ U>- "il l 

. jJu Lfji a (jill Jl 

l l-ij O^dli JIaa1>4|| j^/OJXJ 

. ^*1 j2i\j JlSLi^lj 

| JjlJjLl (_5* J-'bLJl CjUjIa* ^^Lpj 

alanine 

Ala (A) 

arginine 

Arg (R) 

asparagine 

Asn (N) 

aspartic acid 

Asp (D) 

cysteine 

Cys (C) 

glutamine 

Gin (Q) 

glutamic add 

Glu (E) 

glycine 

Gly (G) 

histidine 

His (H) 

hydroxylysine 

Hyl 

hydroxyproline 

Hyp 

isoleucine 

lie (I) 

leucine 

Leu (L) 

lysine 

Lys (K) 

methionine 

Met (M) 

ornithine 

Orn 

phenylalanine 

Phe (F) 

proline 

Pro (P) 

serine 

Ser (S) 

threonine 

Thr (T) 

Iryptophan 

Trp (W) 

tyrosine 

Tyr(Y) 

valine 

Val (V) 

Symbols for Sugars 

cjIj^LJI Jja j 

nrabinose 

Ara 

galactose 

Gal 

glucose 

Glc 

mannose 

Man 

fructose 

Fru 

fucose 

Fuc 

ribose 

Rib 

sucrose 

Sue 

xylose 

Xyl 

nucleotide diphosphate sugars 

UDP-Gal, GDP-Man 



Derivatives of Sugars 




objSwJl oUiJL* 


N-acetylglucosamine GlcNAc 

glucosamine GlcN 

2-deoxyglucose dGlc 

2-deoxyribose dRib 

glucuronic acid GlcUA 


Chemical Compounds 


4-SU^l *zA £ JLl dibiL 


orlho o 

meta m 

para p 

normal m 

secondary see 

tertiary lert 


'U&j>aVt UbjjL ^1 Jj-« ^>11 j dll jLuaHVl . Y 


5Jb- jJl jt iO£Jl 

jt 

Aj 1 

abstract 

Abstr. 

literature citations 

acre 

spell out 

all uses 

active ingredient 

a.i. 

with numerals only (do not use with approved 
common names) 

after noon 

PM 

with numerals only (small caps) 

alternating current 

AC 

2nd & subsequent uses 

* analysis of variance 

ANOVA 

2nd & subsequent uses 

angBtrom 

A 

with numerals only 

anno Domini 

AD 

with numerals only (small caps) 

area 

A 

SI Bymbol 

atmosphere 

atm 

with numerals only 

average 

avg 

table column heads only 

bachelor of science 

BS 

all uses 

before Christ 

BC 

with numerals only (small caps) 







correlation coefficient See “ 8am pi e coefficient of linear correlation” 

crossed with x (lowercase Helvetica x) 



jt LJl£)l jUs^Vl j\ yj\ 

cross species (interspecific hybrid) X (“math x’\ with no space between the symbol and the specific 

epithet) 


J \y&\ 



edition ed. book reviews; literature citations 

editors) ed., eds. book reviews; literature citations; enclose in parentheses 






rrr 


gallon gal with numerals only (dual reporting, first reference is metric) 


-> ! U ijl jt o c> wli ju^i 

gas chromatography “ GC 2nd & subsequent uses 

gas-liquid chromatography GLC 2nd & subsequent uses 




inside diameter 






statistical reporting (uppercase under bar) 







ounce oz with numerals only (dual reporting, first reference is metric) 





YTA 


regression coefficient of the 0 statistical reporting (lowercase Greek beta) 

population 


j! jU^Vl jl JUo-'yi 

relative humidity ~ with numeral* only 






L5 ^lji 



volume (mix ratio) v/v with numerals only (use slant line) 



«>yJl J jUtf-Vl jT y.J\ ^ JUi-Vl 


oljl yaI>Vl : <v*JLmJ| 



wettable powder WP 2nd & subsequent use., with percent* 

year yr table column heads only 





Council of Biology Editors >J| ^ Sj_4iual! CiljLwajiVJj 4-*3li . V 

( m« ) 


A 


about (circa) 

ca. 

absolute 

abs 

absorbancy* 

A 

acetic acid, 2,4-dichloro - 

phenoxy 

2,4-D 

acre 

spell out 

adenosine diphosphate 
[5(pyro-) diphosphate of 

adenosine] 

ADP 


adenosine monophosphate 
(needed for contrast with 2'-, 
and 3'-phospates — 2'-AMP, 
3-AMP) AMP 

adenosine triphosphatase 

(enzyme) spell out 

adenosine triphosphate 
[5(pyro-) triphosphate of 
adenosine] ATP 

adenylic acid, see 

adenosine monophosphate 
ad libitum (as desired) ad lib. 
adrenocorticotropin ACTH 

afternoon (post meridiem) pm 

against (versus) vs. 

alternating-current (adj) a-c 

altitude alt 


amount 

amt 

ampere (s) 

amp 

ampere-hour 

amp-hr 

and elsewhere (et alibi) 

et al. 

and others (et alii ) 

et al. 

and the rest (et cetera) 

etc. 

Angstrom (unit) 

A 

anno Domini 

A.D. 

ante meridiem (before noon) am 

antilogarithm 

antilog 

aperture ratio 16 

//I© 

approximate (as adj) 
(or use “about") 

approx 

aqueous 

aq 

are (100 m 2 ) 

spell out 

as desired (ad libitum) 

adlib. 

atmosphere(s) 

atm 

atomic weight 

at. wt. 

at to (prefix, 10' 18 ) 

a 

audio-frequency (adj) 

af 

average (abbreviate in equations 

and tables only) 

avg 

avoirdupois 

avdp 

B 

barrel(s) 

bl 

basal metabolic rate 

BMR 



jy » jJlj oljL^>-Vl : 4 r *JUJl 


Baumd (with numeral, omit 
degree symbol) B i 

before noon (ante meridiem) am 
billion, see giga 

billion electron volts Gev 

biochemical oxygen demand BOD 


body weight 

body wt 

boiling point 

b P 

British antilewisite (2,3- 


dimercap to- 1 -propanol) 

BAL 

British thermal unit(s) 

BTU 

bushel(s) 

bu 

c 

calorie (s) (small, gram- 


calorie) 

cal 

Calorie(s) (large, kilogram 


calorie) 

kcal 

Celsius (with numeral, omit 


degree symbol) 

C 

cent spell out 

cenri (prefix, 10“*) 

c 

centigrade, see Celsius 


centigram(s) 

eg 

centimeter(s) 

cm 

centimeter, square 

cm 2 

centimeter-gram-second 


(system) 


central nervous system 

CNS 

chemically pure 

cp 

circa (about) 

ca. 


coefficient 

coef 

coenzyme A 

coenzyme A and its acyl 

CoA 

derivatives 

Acyl-CoA 

compare (conferre) (avoid 

use of abbreviation if see is 

meant) 

cf. 

concentrate 

cone 

concentrated 

coned 

concentration 

concn 

conductivity 

cond 

configuration* 

D-, DL* 

constant 

corrected (of melting 

const 

points) 

cor 

cosine 

cos 

coulomb 

coul 

counts per minute count /min 

counts per second 

count /sec 

crossed with (genetics) 

X 

cubic centimeter(s) 

cm*, cc 

cubic foot (feet) 

ft* 

cubic kilometers 

km* 

cubic meter(s) 

m* 

cubic micron(s) 

/i* 

cubic millimeter(s) 

mm* 

cubic yard(s) 

curie (3.7 X 10 10 disinte- 

yd* 

gration /sec) 

c 

cycles per minute 

cyde/min 

cycles per second 

cyde/sec 


nr 





day spell out 

DDT, see ethane 

deci (prefix, 10* 1 ) d 

decibel db 

decigram (0.1 g) dg 

decimeter (0.1 m) dm 

decompose (melting 

point) decomp, dec 

degree, Celsius (omit degree 

symbol) C 

degree, Fahrenheit (omit 

degree symbol) F 

degree, Kelvin (omit degree 

symbol) K 

degree (space) deg or ° 

degrees of freedom df 

(statistics) (in tables) 

deka (prefix, 10) dk 

density (as d 13 : specific 
gravity at 1 3 C referred 
to water at 4 C; dfg at 
20 C referred to water at 
same temperature) d 

deoxyribonuclease spell out 

deoxyribonucleic acid DNA 

dextrorotatory (see con- 
figuration) d- f dextro-, (+)- 

diameter diam 

2>4-dichlorophenoxyacetic 

acid 2,4-D 

diffusion coefficient 
(usually given in 
cm 2 / sec) D, D 20 , w 

diphosphopyridine nucleotide, 
see nicotinamide 

direct current (adj) d-c 


disintegration per minute dpm 

disintegration per second dps 

dissociation constant, negative 
log of pK.' 

dollar spell out 

or $ with numerals 
dozen doz 

dram dr 

dry weight dry wt 


east 

effective dose, median 
electrocardiogram 
electrode potential 


E 

EDbO 

ECG 

E 


electrode potential, standard £ 0 
electrode potential, standard at 
constant pH £' 0 

electroencephalogram EEG 

electromotive force emf 

electromyogram EMG 

electron paramagnetic 

resonance EPR 

electron volt(s) ev 

erg spell out 

et alibi (and elsewhere); 

et alii (and others) et al. 

et cetera (and the rest) etc. 

ethane, 1,1,1-trichloro- 

2,2-bis(/>-chlorophenyl)- DDT 
ethylenediaminetetraacetate EDTA 

(not Versene) 
exempli gratia (for example) e.g. 
extinction (log/ 0 /7) E 

F 

Fahrenheit (with numeral, 

omit degree symbol) F 


V£1 





farad 

spell out 

female 

9 

fern to (prefix, I0‘ 15 ) 

l 

figure(s) (illustration) 

Fig. 

filial generations 

Fj, F», 

(genetics) 

F 3 . etc. 

flavin adenine dinucleotide FAD 

and its reduced form 

FADH 2 

flavin mononucleotide 

FMN 

and its reduced form 

fmnh 2 

focal length 

// 

foot or feet 

ft 

foot candle 

ft-c 

for example (exempli gratia ) e.g. 

forenoon 

AM 

forma (taxonomy only) 

f. 

freezing point 

f P 

frequency modulation 

FM 

fusion point (see mp) 

fup 


G 

gallon(s) 

gal 

gamma (see microgram) 

generations, filial 

F„ F«, 

(genetics) 

F s , etc. 

genus, new 

gen. n. 

giga (prefix, 10®) 

G 

glutathione, oxidized 

GSSG 

glutathione, reduced 

GSH 

grain (s) 

gr 

gram(s) 

g 

gram calorie 

cal 

gram molecule 

gmole 
(or mole) 

gravity, centrifugal 

g 


H 


hecto (prefix, 10 2 ) h 

hectometer (100 m) hm 

hemoglobin (thus, Hb0 2 , 

oxygenated hemoglobin) Hb 

horsepower hp 

hour(s) hr 

hundredweight cwt 

hydrogen ion concentration, 

negative log of; pH 

plural pH values 

I 

ibidem (in the same place) ibid. 

idest (that is) i.e. 

inch(es) spell out 

infective dose, median 
(infect 50% of 

inoculated group) id 50 

infrared IR 

(in tables) 

international unit IU 

intracutaneous ic 


intramuscular, intramuscularly im 
intraperitoneal, intraperitoneally ip 
intravenous, intravenously 
(do not confuse with 
Roman IV) iv 

K 

Kelvin (scale in which zero 
is -273.1 C) (with numeral, K 
omit degree symbol) 
kilo (prefix, 10 3 ) ]c 

kilocalorie(s) kcal 





kilocycle(s) 

kc 

meter(s), cubic 

m a 

kilocycles per second 

kc/sec 

me ter (s), square 

m 2 

kiloelectron volt 

kev 

methemoglobin 

MetHb 

kilogram(s) 

kg 

mho (reciprocal ohm) 

spell out 

kiloliter(s) 

kliter 

micro (prefix, 10“°) 

M 

kilometer(s) 

km 

microcurie(s) 

flC 

kilordntgen(s) 

kr 

microfarad 

M f 

kilovolt(s) 

kv 

microgram (do not use 


kilowatt(s) 

kw 

gamma, y) 

Mg 



microliter (do not use 


L 


lambda, \) 

/xliter 



micromicron (10 ® mm) 

ull or pm 

lambda, see microliter 


micromolar (unit of concn) /xm 

Lambert 

L 

micromole (unit of mass) 

fimole 

latitude 

lat 

micron(s) (10“ 3 mm) 

M 

lethal dose, median (lethal 


microvolt 

M v 

for 50% of inoculated 


microwatt 

ftW 

group) 

L»60 

mile(s) 

spell out 

levorotatory (see also 


miles per hour 

mph 

configuration) Z-, levo (-)- 

milli (prefix, 10“ 3 ) 

m 

liter(s) 

spell out 

milliampere(s) 

ma, 

V 

loco citato (in the place 


millicurie(s) 

me 

cited), avoid use 

loc. dt. 

milliequivalent(s) 

meq, mEq 

logarithm (common, base 


milligram(s) 

mg 

10) in formulas 

log, logio 

milligrams per cent (mg%. 

logarithm j(natural base 


never use , see p. 33) 


e) in formulas 

In, log. 

milliliter(s) 

ml 

longitude 

long 

millimeter(s) 

mm 



millimeter(s), square 

mm 2 

M 


millimicrogram m^tg or ng 



millimicron (10' 6 mm) 

m \i 

magnified by 

X 

millimolar (unit of concn) mM 

male 

* 

millimole (unit of mass) 

mmole 

maximum 

max 

million electron volts 

Mev 

mega (prefix 10 a ) 

M 

milliosmols 

spell out 

melting point 

mp 

millivolt(s) 

mv 

metabolic rate 

MR 

millivolt-second 

mv-sec 

meter(s) 

m 

minimum or minute(s) 

min 


rn 



jy o!jUal>-Vl : 4~JUll l-JI y>Jl 


minimum lethal dose (do not 
use for lethal dose, median) MLD 


minute(s) or minimum min 

minute (angular measure) 9 

molar (mole per liter) m 

mole (a gram molecule) mole 


molecular extinction coefficient 
(c = AM j be where A is 
absorbancy, M is molecular 
weight, b is cell length in 
centimeters, and c the con- 
centration in grams per liter) e 


molecular weight mol wt 

month spell out 

morning (ante meridiem) am 

myria (prefix, 10 4 ) my 

N 

nano (prefix, 10‘®) n 

new genus gen. n. 

new species sp. n. 

nicotinamide mononucleo- 
tide NMN 

nicotinamide adenine 


dinucleotide NAD or NAD+ 
(formerly DPN, Col) 
nicotinamide adenine 
dinucleotide, reduced 
form NADH 

nicotinamide adenine 
dinudeotide 

phosphate NADP or NADP+ 
(formerly TPN, Coll) 
nicotinamide adenine 
dinucleodde phosphate, 
reduced form NADPH 

nonprotein nitrogen NPN 


- noon (meridianus) M 

normal (concn, 0.1 n) n 

normal (in trivial names 

of organic compounds) n- 

normal temperature and 

pressure NTP 

north, northwest N, NW 

nuclear magnetic resonance n.m.r. 

number (numero) in 
enumeration no. 

numerical aperture (in 
microscopy) NA 

o 

ohm spell out 

opere citato (in the work 
dted), avoid use op. dt 

optical density OD 

optical rotation 


Sperific optical rotation 
(with concn %, w/v), thus, 
etc. 

Molecular optical rotation 
(=[a] xmol wt/10), thus, 
[M] 2 s bmi. etc. 
optimal (adj), optimum 


(noun) opt 

osmol spell out 

ounce oz 

oxyhemoglobin HbO* 

p 

P a ge(s) p. 

paralysis, median pd m 

parts per million ppm 

per cent % 



^•JUil Jjv’t 


per thousand, per mil 

°/oo 

pico (prefix, 10* 12 ) 

p 

post meridiem (afternoon) pm 

precipitate (in tables) 

ppt 

preparation (in tables) 

prepn 

probability (that an event 

is due to chance alone) 

P 

pounds(s) (libra) 

lb. 

pounds per square 

inch 

-H! 

M* 

P 

ns 

Q 

qualitative 

qual 
(in tables) 

quantitative 

quant 
(in tables) 


R 

radiation, ionizing, absorbed 
dose (100 ergs /g of irradiated 
material). Use in place of 
(rep) rontgen equivalent 
physical rad 

radiation, relative biological 
effectiveness (one type of 
radiation compared to an- 
other) RBE 

radio-frequency rf 

red blood cells RBC 

refractive index (at stated 
temperature and wavelength, 
thus, [n] 20 D for 20 C and 
sodium light) n 

relative humidity spell out 

respiratory quotient RQ 

reticuloendothelial system RES 


revolutions per minute 

(use g where possible) rpm, 

rev/min 

ribonuclease (enzyme) spell out 

ribonucleic acid RNA 

rontgen (unit of exposure 

dose of X- or y-radiation) r 

rontgen equivalent man 

(rad x RBE = rem) rem 


s 


salinity (per thousand. 

per mil) 

°/oo 

second(s) (time) 

sec 

second(s) (angular measure) 

// 

sedimentation coefficient 
corrected to 20 C in water. 
(S 2 o may be used if not 

ambiguous) 

S 20 , w 

see (do not use cf.) spell out 

sine 

sin 

south, southwest 

S, SW 

species (taxonomy only) 

sp. 

species, new 

sp. n. 

specific gravity 

spgr 

spectrophotometric units, see 
absorbancy and molecular 
extinction coefficient 

square 

sq 

square centimeter 

cm 2 

square foot 

ft 2 

square meter 

m 2 

square millimeter 

mm 2 

standard deviation 

SD 

standard error 

SE 

sulfhydryl or thiol group 

SH- 


VIA 
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T 


tan 

temp 

T 


i.e. 


spell out 


tangent 
temperature 
tera (prefix, 10 12 ) 
that is (id est) 
ton 

(or T with numerals) 
trichloroacetic acid (TCA 

is not acceptable) spell out 

1,1,1 ,trichloro-2,2,-di- 

(p-chlorophenyl)-ethane DDT 
triphosphopyridine nucleotide. 


see nicotinamide 
tris buffer (give chemical name 
when first mentioned) [tris 
(hydroxymethyl) amino 
methane or 2-amino*2- 
(hydroxymethyl)-l,3- 
propanediol] Tris 


viscosity (symbol, eta) 

V 

volt 

V 

volume (with 

numeral in tables) 

vol 

volume/ volume (concn) 

v/v 

w 

watt 

w 


wavelength (symbol, lambda) X 
week(s) spell out 

(or wk with 
numeral in table) 
weight wt 

weight /volume (concn) w/v 

(specify units 
of measure) 

west W 


x 


V 

ultraviolet (with 

numeral in tables) UV 

uncorrected (of melting 
points) unc 

V 

variety(ies) (in taxonomy 

only) var. 

versus (against) vs. 


X-irradiation 
X-ray (adj and noun) 


Y 


yard(s) 

spell out 
(or yd with 
numeral in tables) 

year(s) 

spell out 
(or yr with 
numeral in tables) 
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AA, Alcoholics Anonymous 

A.B. or B.A., bachelor of arts 
abbr., abbreviation 
abs. f abstract 
acct., account 

ACDA, Arms Control and Disarmament 
Agency 

ACTH, adrenocorticotropic hormone 
ACTION (not an acronym, an independ- 
ent agency) 

A.D. (anno Domini), in the year of our 
Lord 

ADP, automated data processing 
AEF, American Expeditionary Forces 
AF, audiofrequency 

AFB. and similar military symbols (with 
name), Air Force Base 
AFL-CIO, American Federation of 
Labor and Congress of Industrial 
Organizations 

AID, Agency for International Develop- 
ment 

a.k.a., also known as 

A.L.R., American Law Reports 
AM (no periods), amplitude modulation 
A.M. (anno mundi), in the year of the 
world 

A.M. or M.A., master of arts 
a.m. (ante meridiem), before noon 
Am. Repts., American Reports 
AMVETS, American Veterans of World 
War II; Amvet(s) (individual) 
antilog (no period), antilogarithm 
A1 (rating) 

AOA, Administration on Aging 
API, American Petroleum Institute 
APO (no periods). Army post office 
App. D.C., District of Columbia Appeal 
Cases 

App. Div., Appellate Division 
APPR, Army package power reactor 
approx., approximately 
ARC, American Red dross 
ARS, Agricultural Research Service 
ASCS, Agricultural Stabilization and 
Conservation Service 
ASME, American Society of Mechanical 
Engineers 

A.S.N., Army service number 
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ASTM, American Society for Testing 
Materials 

Atl., Atlantic Reporter; A.2d, Atlantic 
Reporter, second series 
AUS, Army of the United Stated 
Ave., avenue 

AW ACS, airborne warning and control 
system 

a.w.l., absent with leave 

a. w.o.l., absent without official leave 

B.C., before Christ 

ECG (bacillus Calmette-Gu6rin), antitu- 
berculosis vaccine 
bf., boldface 

BGN, Board on ( not of) Geographic 
Names) 

BIA, Bureau of Indian Affairs 
BIS, Bank for International Settlements 
Blatch. Pr. Cas., Blatchford’s Prize 
Cases 

Bldg., building 

B.Litft). or Lit(t).B., bachelor of litera- 
ture 

BLM, Bureau of Land Management 
BLS, Bureau of Labor Statistics 
Blvd., boulevard 

b. o., buyer's option 

B. S. or B.Sc., bachelor of science 
ca. (circa), ab^ut 

ca, centiare 

CAB, Civil Aeronautics Board 
CACM, Central American Common 
Market 

c. and s.c. f caps and small caps 
CAP, Civil Air Patrol 

CARE, Cooperative for American Remit- 
tances to Everywhere, Inc. 
c.b.d., cash before delivery 

C. C.A., Circuit Court of Appeals 
CCC, Commodity Credit Corporation 

C.Cls., Court of Claims 

C.Cls.R., Court of Claims Reports 
C.C.P.A., Court of Customs and Patents 
Appeals 

COR, Commission on Civil Rights 
CDC, Centers for Disease Control 
CEA, Council of Economic Advisers 
Cento, Central Treaty Organization 
cf. (confer), compare, or see 


To. 


CFR , Code of Federal Regulations 
CFR Supp., Code of Federal Regulations 
Supplement 

CHAMFUS, Civilian Health and Medi- 
cal Program of the Uniformed Serv- 
ices 

CIA, Central Intelligence Agency 
QC, Counterintelligence Corps 
CJ. (corpus juris), body of law; Chief 
Justice 

CLC, Cost of Living Council 
CO, commanding officer 
Co., company (commercial) 

c.o.d., cash on delivery 
COLA, cost-of-living adjustment 
Comp. Dec., Comptrollers Decisions 
(Treasury) 

Comp. Gen., Comptroller General Deci- 
sions 

Comsat, communication satellite 
con., continued 

conelrad, control of electromagnetic ra- 
diation (civil defense) 

Conrail, Consolidated Rail Corporation 

Conus, continental United States 

Corp., corporation (commercial) 

cos (no period), cosine 

cosh (no period), hyperbolic cosine 

cot (no period), cotangent 

coth (no period), hyperbolic cotangent 

c. p, chemically pure 

CJPIA., certified public accountant 

CPI, Consumer Price Index 

CPR, cardiopulmonary resuscitation 

cr., credit; creditor 

esc (no period), cosecant 

csch (no period), hyperbolic cosecant 

Ct., court 

Dali., Dallas (U.S. Supreme Court Re- 
ports) 

DAR, Daughters of the American Revo- 
lution 

DAR, defense acquisition regulation 

d. b.a.,_ doing business as 
d.b.h., diameter at breast height 
D.D., doctor of divinity 
D.D.S., doctor of dental surgery 
DDT, dichlorodiphenyltrichloFoethane 
DEW, distant early warning (DEW line) 
Dist. Ct., District Court 

D.Littt). or Lit(t).D., doctor of literature 
do. (ditto), the same 

DNC^ Domestic Names Committee 
(BGN) 

DOD, Department of Defense 
DOT, Department of Transportation 
DP (no periods), displaced person 
D.P.H., doctor of public health 
D.P.Hy., doctor of public hygiene 
dr. f debit; debtor 
Dr., doctor; drive 

D. V.M., doctor of veterinary medicine 

E. , east 

EEC, European Economic Community 
(Common Market) 

EEOC, Equal Employment Opportunity 
_ Commission 

EFT A, European Free Trade Association 
-Vo\ 


EFTS, electronic funds transfer system 
eg. (exempli gratia), for example 
EHF, extremely high frequency 
8\ octavo 

emcee, master of ceremony 

e. o.m., end of month 

EOP, Executive Office of the President 
EPA, Environmental Protection Agency 
ERP, European Recovery Program 
et al. (et alii), and others 
et seq. (et sequential, and the following 
etc. (et cetera), and so forth 
Euratom, European Atomic Energy 
Community 

Eurodollars, U.S. dollars used to finance 
foreign trade 

Euromarket, European Common Market 
(European Economic Community) 
Ex. Doc. (with letter), executive docu- 
ment 

f. , ff., and following page (pages) 

FAA, Federal Aviation Administration 
FAO, Food and Agriculture Organiza- 
tion 

f.a.s., free alongside ship 
FAS, Foreign Agricultural Service 
FBI, Federal Bureau of Investigation 
FCA, Farm Credit Administration 
FCC, Federal Communications Commis- 
sion 

FCIC, Federal Crop Insurance Corpora- 
tion 

FCSC, Foreign Claims Settlement Com- 
mission 

FDA, Food and Drug Administration 
FDIC, Federal Deposit Insurance Corpo- 
ration 

Fed., Federal Reporter; F.2d, Federal 
Reporter, second series 
FEOF, Foreign Exchange Operations 
Fund 

FHA, Federal Housing Administration 
FmHA, Farmers Home Administration 
FHLBB, Federal Home Loan Bank 
Board 

FHWA, Federal Highway Administra- 
tion 

FICA, Federal Insurance Contributions 
Act 

FIPS, Federal Information Processing 
Standards 

FLSA, Fair Labor Standards Act 
FM, frequency modulation 
FMC, Federal Maritime Commission 
FMCS, Federal Mediation and Concila- 
tion Service 

FNMA, Federal National Mortgage As- 
sociation (Fannie Mae) 

FNS, Food and Nutrition Service 
F, folio 

f.o.b., free on board 
4’, quarto 

FPC, Federal Power Commission 
FPO (no periods), fleet post office 
FR, Federal Register (publication) 

FRG, Federal Republic of Germany 
FRS, Federal Reserve System 
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FS, Forest Service 

FSLIC, Federal Savings and Loan Insur- 
ance Corporation 
FSS, Federal Supply Service 

F. Supp., Federal Supplement 
FTC, Federal Trade Commission 
FWS, Fish and Wildlife Service 
GAO, General Accounting Office 
GATT, General Agreement of Tariffs 

and Trade 

GDR, German Democratic Republic 
GI, general issue; Government issue 

G. M.&.S., general, medical, and surgical 
GNMA, Government National Mortgage 

Association (Ginnie Mae) 

GNP, gross national product 
Gov., governor 

GPO, Government Printing Office 

gr. wt,, gross weight 

GS, Geological Survey 

GSA, General Services Administration 

H. C., House of Commons 

H. Con. Res. (with number), House con- 
current resolution 

H. Doc. (with number), House document 
HE (no periods), high explosive 
HF (no periods), high frequency 
HHS, Health and Human Resources 
(Department of) 

H. J . Res. (with number). House joint res- 
olution 

H.L., House of Lords 
How., Howard (U.S. Supreme Court Re- 
ports) 

H.R. (with number), House bill 
H. Kept, (with number), House report 
H. Res. (with number), House resolution 
HUD, Housing and Urban Development 
IADB, Inter-American Defense Board 
IAEA, International Atomic Energy 
Agency 

ibid, (ibidem), in the same place 
I CBM, intercontinental ballistic missile 
ICC, Interstate Commerce Commission 
id. (idem), the same 

IDA, International Development Associ- 
ation 

i.e. (id est),that is 

IF (no periods), intermediate frequency 
IFC, International Finance Corporation 
IMCO, Intergovernmental Maritime 
Consultative Organization 
IMF, International Monetary Fund Inc., 
incorporated 

INS, Immigration and Naturalization 
Service 

Insp. Gen., Inspector General 
Interpol, International Criminal Police 
Organization 
IOU, I owe you 
IQ, intelligence quotient 
IRBM, intermediate range ballistic mis- 
sile 

IRE, Institute of Radio Engineers 
IRO, . International Refugee Organiza- 
tion 

IRS, Internal Revenue Service 
ITO, International Trade Organization 


ITU, International Telecommunication 
Union; International Typographical 
Union 

JAG, Judge Advocate General 
jato, jet-assisted takeoff 
J.D. (jurum doctor), doctor of laws 
JOBS, Job Opportunities in the Business 
Sector 
Jr., junior 

Judge Adv. Gen., Judge Advocate Gen- 
eral 

LAFTA, Latin American Free Trade As- 
sociation 
lat., latitude 
LC, Library of Congress 
lc., lowercase 

L. Ed., Lawyer’s edition (U.S. Supreme 

Court Reports) 
liq., liquid 
If., lightface 
LF, low frequency 
LL.B., bachelor of laws 

LL. D,, doctor of laws 

loc. cit. floco citato), in the place cited 
log (no period), logarithm 
long., longitude 

loran (no periods), long-range navigation 
lox (no periods), liquid oxygen 
LPG, liquefied petroleum gas 
Ltd., limited 

Lt. Gov., lieutenant governor 

M, money supply: 

Mi; M jb ; Ma 

M., monsieur; MM., messieurs 
m, (meridies), noon 
M r more 
MA (see MarAd) 

MAC, Military Airlift Command 
MAG, Military Advisory Group 
MarAd, Maritime Administration 

MC, Member of Congress (emcee, master 
of ceremonies; 

M.D., doctor of medicine 
MDAP, Mutual Defense Assistance Pro- 
gram 

MediCal, Medicaid California 
memo, memorandum 
MF, medium frequency 
MFN, most favored nation 
MIA, missing in action (plural, MIA’s) 
Misc. Doc. (with number), miscellaneous 
document 

Mile., mademoiselle 
Mme., madam 
Mmes., mesdames 
mo., month 

MOS, military occupational specialty 
M.P., Member of Parliament 
MP, military police 
Mr., mister (plural, Messrs.) 

Mrs., mistress 

Ms., coined feminine title (plural, Mses.) 

M.S., master of science 

MS., MSS., manuscript, manuscripts 

MSC, Military Sealift Command 

Msgr., monsignor 

m.s.l., mean sea level 
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MTN, multilateral trade negotiations 
N., north 

NA. f not available; not applicable 
NAC., National Association of Counties 
NAS, National Academy of Science 
NASA, National Aeronautics and Space 
Administration 

NATO, North Atlantic Treaty Organiza- 
tion 

NBS, National Bureau of Standards 
NCUA, National Credit Union Adminis- 
tration 

NE., northeast 

n.e.c., not elsewhere classified 
n.e.s., not elsewhere specified 
net wt., net weight 
N.F., National Formulary 
NFAH, National Foundation on the 
Arts and the Humanities 
NIH, National Institutes of Health 
n.l., natural log or logarithm 
NLRB, National Labor Relations Board 
No., Nos., number, numbers 
NOAA, National Oceanic and Atmos- 
pheric Administration 
n.o.i.b.n., not otherwise indexed by 
name 

n.o.p., not otherwise provided (for) 
n.o.s., not otherwise specified 
NOS, National Ocean Service (formerly 
National Ocean Survey) 

NOVS, National Office of Vital Statis- 
tics 

NPS, National Park Service 


NRC, Nuclear Regulatory Commission 
NS, nuclear ship 

NSA, National Shipping Authority 
NSC, National Security Council 
NSF, National Science Foundation 
n.s.k., not specified by kind 
n.s.p.f., not specifically provided for 
NW., northwest 

OAS, Organization of American States 
OASDHI, Old-Age, Survivore, Disability, 
and Health Insurance Program 
OASI, Old-Age and Survivors Insurance 
OCD, Office of Civil Defense 
OD, officer of the day 
OD, overdose; OD’d, overdosed 
O.D., doctor of optometry 
OECD, Organization for Economic Coop- 
eration and Development 
OK, OK'd OK'ing, OK's 
OMB, Office of Management and Budget 
Op. Atty. Gen., Opinions of the Attorney 
General 


op. cit. (opera citato), in the work cited 
OPEC, Organization of Petroleum Ex- 
porting Countries 

OSD, Office of the Secretary of Defense 
OTC, Organization for Trade Coopera- 
tion 

PA, public address system 
Pac., Pacific Reporter; P.2d, Pacific Re 
porter, second series 

PACT, political action committee (plural, 


ror 


Passed Asst. Surg., passed assistant sur- 
geon 

PBS, Public Building Service 
Pet, Peters (U.S. Supreme Court Re- 
ports) 

Ph, phenyl 

Phar.D., doctor of pharmacy 

Ph.B. or B.Ph, bachelor of philosophy 

Ph.D., or D.Ph., doctor of philosophy 

Ph.G., graduate in pharmacy 

PHS, Public Health Service 

PIN, personal identification number 

PL, place 

p.m. (post meridiem), afternoon 
P.O. Box (with number); but post office 
box (in general sense) 

POW, prisoner of war (plural, POWs) 
Private Res. (with number), private reso- 
lution 

Prof., professor 

pro tem (pro tempore), temporarily 
P.S. (post scriptum), postscript; public 
school (with number) 

PTA, parent-teachers' association 
Public Res. (with number), public resolu- 
tion 

PX, post exchange 

QT, on the quiet 

racon, radar beacon 

radar, radio detection and ranging 

RAM, random access memory 

Rand Corp. (research and development) 

R&D, research and development 

rato, rocket-assisted takeoff 

Rd. f road 

RDT&E, research, development, testing, 
and evaluation 

REA, Rual Electrification Administra- 
tion 

Rev., reverend 
Rev. Stat., Revised Statutes 
RF, radiofrequency 
R.F.D., rural free delivery 
Rh, Rhesus (blood factor) 

RIF, reduction(s) in force; RIF'd, 
RIF’ing, RIF'S 

R. N., registered nurse 

ROTC, Reserve Officers' Training Corps 
RR., railroad 

RRB, Railroad Retirement Board 
Rt. Rev., right reverend 
Ry., railway 

S, south; Senate bill (with number) 

SAC, Strategic Air. Command 

SAE, Society of Automotive Engineers 
S&L('s), savings and loan(s) 

SALT, strategic arms limitation talks 
SAR, Sons of the American Revolution 
SBA, Small Business Administration 
sc. (scilicet), namely (see also ss) 

8.C., small caps 

S- Con. Res. (with number), Senate con- 
current resolution 
s.d. (sine die), without date 
S. Doc. (with number), Senate document 
SE., southeast 


SEATO, Southeast Asia Treaty Organi- 
zation 

SEC, Securities and Exchange Commis- 
sion 

sec, secant 

sech, hyperbolic secant 
2d, 3d, second, third 
SHF, superhigh frequency 
shoran, short range (radio) 

SI, Svsteme International d' Unites 
sic, thus 
sin, sine 

sinn, hyperbolic sine 

S.J. Res- (with number). Senate joint 
resolution 

sonar (no period), sound, navigation, and 
ranging 

SOP, standard operating procedure 
SOS, wireless distress signal 
SP, shore patrol 

SPAR, Coast Guard Women's Reserve 
(semper paratus — always ready) 
sp. gr., specific gravity 
Sq., square (street) 

Sr., senior 

S. Kept, (with number), Senate report 
S. Res. (with number), Senate resolution 
SS, steamship 

ss (scilicet), namely (in law) (see also sc.) 
SSA, Social Security Administration 
SSS, Selective Service System 
St., Ste., SS., Saint, Sainte, Saints 
St., street 

Stat., Statutes at Large 
STP, standard temperature and pres- 
sure 

Sup. Ct., Supreme Court Reporter 
Supp. Rev. Stat., Supplement to the Re- 
vised Statutes 
Supt., superintendent 
Surg., surgeon 
Surg. Gen., Surgeon General 
SW., southwest 

S. W.2d, Southwestern Reporter, second 

series 

SWAT, special weapons and tactics 
(team) 

T. , T^s., township, townships 
tan, tangent 

tann, hyperbolic tangent 
TB, tuberculosis 

T.D., Treasury Decisions 
Ter., terrace 
t.m., true mean 
TNT, trinitrotoluol 
TV, television 

TV A, Tennessee Valley Authority 
2,4-D (insecticide) 
uc. f uppercase 


A, ampere 
A, angstrom 
a, are 

a, at to (prefix, one-quintillionth) 


« 1 

UHF, ultrahigh frequency 
UMTA, Urban Mass Transportation Ad- 
ministration 

U.N., United Nations 
Unesco, United Nations Educational, 
Scientific, and Cultural Organiza- 
tion (copyrighted form) 

UNICEF, United Nations Children's 
Fund 

U.S., U-S. Supreme Court Reports 
U.S.A., United States of America 
USA. U.S. Army 
USAF, U.S. Air Force 
U.S.C., United States Code 
U.S.C.A., United States Code Annotated 
U.S.C. Supp., United States Code Sup- 
plement 

USCG, U.S. Coast Guard 
USD A, U.S. Department of Agriculture 
USEIS, U.S. Employment Serv ice 
U.S. 40, U.S. No. 40, U.S. Highway No. 
40 

USIA, U.S. Information Agency 
USMC, U.S. Marine Corps 
USN, U.S. Navy 
USNR, U.S. Naval Reserve 
U.S.P., United States Pharmacopeia 
USPS, U.S. Postal Service 
U.S.S., U.S. Senate; U.S. ship 
U.S.S.R., Union of Soviet Socialist Re- 
publics 

v. or vs. (versus), against 
VA, Veterans' Administration 
VAT, value added tax 

VCR, video cassette recorder 
VHF, very high frequency 
VIP, very important person 
viz (videlicet), namely 
VLF, very low frequency 
VTR, video tape recording 
W., west 

WAC, Women's Army Corps; a Wac 

w. a.e.* when actually employed 

WAF, Women in the Air Force a Waf 
Wall., Wallace (U.S. Supreme Court Re- 
ports) 

WAVES, women accepted for volunteer 
emergency service; a Wave 
wf, wrong font 

Wheat., Wheaton (U.S. Supreme Court 
Reports) 

WHO, World Health Organization 
WMAL, WRC, etc., radio stations 
w.o.p., without pay 
Yale L.J., Yale Law Journal 
ZIP Code, Zone Improvement Plan Code 
(Postal Service) 

ZIP+4, 9-digit ZIP Code 


aA, attoampere 

abs, absolute (temperature and gravity) 
ac, alternating current 
AF, audiofrequency 


ro* 




Ah, ampere-hour 
A/m, ampere per meter 
AM, amplitude modulation 
asb, apostilb 
At, ampere-turn 

at, atmosphere, technical 

atm, atmosphere (infrequently, As) 
at wt, atomic weight 

au, astronomical units 
avdp, avoirdupois 

b, bam 

B, bel 

b, bit 
bbl, barrel 

bbl/d, barrel per day 
Bd, baud 

bd. ft., board foot (obsolete); use fbm 
Be, Baume 

Bev (obsolete); see GeV 

Bhn, Brinell hardness number 

bhp, brake horsepower 

bm, board measure 

bp, boiling point 

Btu, British thermal unit 

bu, bushel 

c, ♦, ct; centfs) 

c, centi (prefix, one-hundredth) 

C, coulomb 

c, cycle (radio) 

'C, degree Celsius 

cal, calorie (also: caln-, International 
Table; calu,, thermochemical) 

cc. (obsolete), use cm 1 

cd, candela (candle obsolete) 
cd/in*, candela per square inch 
cd/m*, candela per square meter 
c-f.m. (ohsolete), use ftVmin 

c. f.s. (obsolete), use ftVs 
eg, centigram 
c*h, candela-hour 
Ci, curie 
cL, centiliter 
cm, centimeter 
c/m, cycles per minute 
cm*, square centimeter 
cm 1 , cubic centimeter 
cmil, circular mil 

cp, candlepower 
_cP, centipoise 
“cSt, centistokes 
cu ft (obsolete) use ft* 
cu in (obsolete) use in* 
cwt, hundredweight 

D, darcy 

d, day 

d, deci (prefix, one-tenth) 
d, pence 

da, deka (prefix, 10) 
dag, dekagram 
daL, dekaliter 
dam, dekameter 
dam 3 , square dekameter 
dam 3 , cubic dekameter 
dB, decibel 
dBu, decibel unit 
dc, direct current 

dg, decigram 
dL, deciliter 
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dm, decimeter 
dm®, square decimeter 
dm®, cubic decimeter 
dol, dollar 
doz, dozen 
dr, dram 

dvrt, deadweight tons 

dwt, pennyweight 
dyn, dyne 

EHF, extremely high frequency 
emf, electromotive force 

emu, electromagnetic unit 
erg, erg 

esu, electrostatic unit 
eV, electronvolt 
*F, degree Fahrenheit 
F, farad 

f, femto (prefix, one-quadrillionth) 

F, fermi (obsolete); use fin, fentometer 
fbm, board foot; board foot measure 

fc, footcandle 

fL, footlambert 

ftn, femtometer 

FM, frequency modulation 

ft, foot 

ft 2 , square foot 
ft 3 , cubic foot 

ftHaO, conventional foot of water 
ft* lb, foot-pound 
ft - Ibf, foot pound-force 
ft/min, foot per minute 
ftVmin, square foot per minute 
ftVmin, cubic foot per minute 
ft-pdl, foot poundal 
ft/s, foot per second 
ft Vs, square foot per second 
ftVs, cubic foot per second 
ft/s 2 , foot per second squared 
ft/s 3 , foot per second cubed 

G, gauss 

G, giga (prefix, 1 billion) 

g, gram; acceleration of gravity 
Gal, gal cm/s* 

gal, gallon 

gal/min, gallons per minute 
gal/s, gallons per second 
Gb, gilbert 

g/cm 3 , gram per cubic centimeter 
GeV, gigaelectronvolt 
GHz, gigahertz (gigacycle per second) 
gr, grain; gross 

h, hecto (prefix, 100) 

H, henry 
h, hour 

ha, hectare 

HF, high frequency 
hg, hectogram 
hL, hectoliter 

hm, hectometer 

hm 2 square hectometer 
hm 3 , cubic hectometer 
hp, horsepower 
hph, horsepower-hour 
Hz, hertz (cycles per second) 

id, inside diameter 

ihp, indicated horsepower 
in, inci 


in* square inch 

in®, cubic inch 

in/h, inch per hour 

inH 2 0, conventional inch of water 

inHg, conventional inch of mercury 

in-lb, inch-pound 

in/ By inch per second 

Jy joule 

J/K, joule per kelvin 
Ky kavser 

K, kelvin (degree symbol improper) 
ky kilo (prefix, 1,000) 

k, thousand (7k =7,000) 
kc, kilocycle; see also kHz (kilohertz), 
kilocycles per second 
keel, kilocalory 
keV, kiloelectronvolt 
kG, kilogauss 
kg, kilogram 
kgf, kilogram-force 
kHz, kilohertz (kilocycles per Becond) 
kL, kiloliter 
klbf, kilo pound-force 

km, kilometer 

km 2 , square kilometer 
km 3 , cubic kilometer 
km/h, kilometer per hour 

kn, knot (speed) 
kfi, kilohm 

kt, kiloton; carat 
kV, kilovolt 
kVA, kilovoltampere 
kvar, kilovar 
kW, kilowatt 
kWh, kilowatthour 

L, lambert 

L, liter 
lb, pound 

lb ap, apothecary pound 

lb, avdp, avoirdupois pound 

lbf, pound-force 

lbf/ft, pound-force foot 

lbf/ft 2 pound-force per square foot 

lbf/ft 3 , pound-force per cubic foot 

}f>f /in 2 , pound-force per square inch 

lb/ft, pound per foot 

lb/ft 2 , pound per square foot 

lb/ft 3 , pound per cubic foot 

let, long calcined ton 

ldt, long dry ton 

LF, low frequency 

lin ft, linear foot 

1/m, lines per minute 

1m, lumen 

lm/ft*, lumen per square foot 

lm/m 2 , lumen per square meter 

lm*s, lumen second 

lm/W, lumen per watt 

1/s, lines per second 

L/s, liter per second 

lx, lux 

M, mega (prefix, 1 million) 

M, million (3M=3 million) 
m, meter 

m, milli (prefix, one-thousandth) 

Mi, monetary aggregate 
m 3 , cubic meter 
m 2 , square meter 


" "" — 1 - 

P. micro (prefix, one-millionth) 
p., micron (name micron obsolete); use 
pm, micrometer 
mA, milliampere 
pA, microampere 
mbar, millibar 

S bar, microbar 

lc, megacycle; see also MHz (mega- 
hertz), megacycles per second 
me, millicycle; see also mHz (millihertz), 
millicycles per second 
meg, microgram (obsolete, use pg) 
mD, millidarcy 
meq, milliquivalent 
MeV, megaelectronvolta 
mF, milllfarad 
pF, microfarad 
mG, milligauss 
mg, milligram 
pg, microgram 

Mgal/d, million gallons per day 
mH, millihenry 
pH, microhenry 

mho, mho (obsolete, use S, siemens) 

MHz, megahertz 
mHz, millihertz 
mi, mile (statute) 
mi 2 , square mile 
mi/gal, mile(s) per gallon 
mi/h, mile per hour 
mil, mil 

min, minute (time) 
pin, microinch 
mL, milliliter 
mm, millimeter 
mm 2 , square millimeter 
mm 3 , cubic millimeter 
mp (obsolete); see nm, nanometer 
pm, micrometer 
pm 2 square micrometer 
pm 3 , cubic micrometer 
pp, micromicron (use of compound pre- 
fixes obsolete; use pm, picometer) 
ppf, micromicrofarad (use of compound 
prefixes obsolete; use pF) 
mmHg, conventional millimeter of mer- 
cury 

pmho, micromho (obsolete, use pS, mi- 
crosiemens) 

Mil, megohm 
mo, *nonth 

mol, mole (unit of substance) 

mol wt, molecular weight 

mp, melting point 

ms, millisecond 

lls, microsecond 

Mt, megaton 

mV, millivolt 

uV, microvolt 

MW, megawatt 

mW, milliwatt 

uW, microwatt 

MWd/t, megawatt-days per ton 
Mx, maxwell 

n, nano (prefix, one-billionth) 

N, newton 
nA, nanoampere 
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nF, nanofarad 

nm, nanometer (millimicron, obsolete) 
N*m, newton meter 

N/m a , newton per square meter 
nmi, nautical mile 
Np, neper 

ns, nanosecond 

N-s/m* newton second per square meter 

nt, nit 

od, outside diameter 

Oe, oersted (use of A/m, amperes per 
meter, preferred) 
gz, ounce (avoirdupois) 

P , pico (prefix, one-trillionth) 

, poise 
Pa, pascal 
pA, picoampere 
pet, percent 
pdl, poundal 

pF, picofarad (micromicrofarad, 
lete) 

pF, water-holding energy 
pH, hydrogen-ion concentration 
ph, phot; phase 
pk, peck, 

p/m, parts per million 
ps, picosecond 
pt, pint 
pW, picowatt 
qt, quart 

quad, quadrillion (10 w ) 

"R, rankine 
•R, roentgen 
R, degree rankine 
R, degree reaumur 
rad, radian 
rd, rad 

rem, roentgen equivalent man 
r/min, revolutions per minute 
nns, root mean square 
r/s, revolutions per second 
s, second (time) 


s, shilling 

S, siemens 
sb, stilb 

sep, spherical candlepower 
8* ft, second-foot 
shp, shaft horsepower 
slug, slug 
sr, steradian 

sSf, standard saybolt fural 
sSu, standard saybolt universal 
stdft 3 , standard cubic foot (feet) 
Sus, saybolt universal second(s) 

T, tera (prefix, 1 trillion) 

Tft a , trillion cubic feet 
T, tesla 

t, tonne (metric ton) 
tbsp, tablespoonful 
thm, therm 

obso- ton, ton 

tsp, teaspoonful 
Twad, twaddell 

u, (unified) atomic mass unit 
UHF, ultrahigh frequency 

V, volt 

VA, voltampere 
var, var 

VHF, very high frequency 
V/m, volt per meter 

W, watt 
Wb, weber 
Wh, watthour 

W/(m-K), watt per meter kelvin 
W/sr, watt per steradian 
W/(sr-m 2 ), watt per steradian 
meter 

x , unknown quantity 
yd, yard 

yd 2 , square yard 
yd 3 cubic yard 
yr, year 


square 
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art. (arts.) 

article 

cf. 

compare 

chap, (chaps.) 

chapter 

col. (cols.) 

column 

ed. (edd.) 

edition 

ed, (eds.) 

editor 

ed. 

edited 

infra 

below 

i- (ii.) 

line 

MS (MSS) 

manuscript 

n. (nn.) 

note 

n. (nn.) 

footnote 

n.d. 

no date 

n.n. 

no name 

n.p. 

no place 

No. (Nos.) 

number 

P- (PP-) 

page 

par, (pars.) 

paragraph 

Pt. (Pts.) 

part 

sec. (secs.) 

section 

supra 

above 

trans. 

translator 

trans. 

translated 

vs. (vss.) 

verse 

Vol. (Vols.) 

volume 
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Abhandlung- 
Abstract 
Xhteilung 
Aca dem- 
Accad cm- 
Administr- 
Advancc- 
AerologicAesAii 
Aeromedica, 
Aeromedic- 
Aeronaut- 
Aerzteblatt 
Africa 

Agraire, Agra/ia, 
Agrar-, Agtamyi, 
Agr icoU, Agr icult-, 
AgriAu/f- 
Agrobotanica 


Agrogeologica/ 
Agronom- 
Akadem- 
Algologi- 
Allgemem 
Amendment 
America-, AmeriAa- 
Anaesthes-, 
Anaesthetist 
Ana is, A na/e 
Anal- 
Anatom- 
Angewandt- 
Anima/- 
Annaes, Anna/ 
Anniversary 
Annotation- 
Announcement 


Annua/, Annua/e, 
Annuarto 
Anorganisch 
Anthropolog- 
Antibiotic 
Antimicrobia / 
Anua/-, Anuar- 
Apico/e 
Apicolt- 
Apicult- 
Apothecary, 
ApotheAer 
Appendix 

Applicada, Applicat-, 
Applied, Applique 
Arbeit-, Arbete- 
Arboricultt/re 
Archaeolog- 


Yo*\ 


Archeol og- 

Archiv-, Archiwum 

Axhiv 

Arlthiv 

Arquii; 

A sociacion 
As&ocia - 
Astronom- 
Astrophys- 
Atmo&faer-, 
Atmosfar 
Atmos fer-, 

Atmo sphar-j 
Atmospher- 
Atomic 
Auditory 
Automatic 
Avance- 
Avhandling- 

Bacolog- 

Bacteriolog- 

Bakteriolog- 

Batteriolog- 

Behavior 

Beiheft 

Beilage 

Beitrag 

Belg- 

BeiicAt 

Bibliogra/-, 

Bibliogra/)^ 

Bihliotec-, 

BiblioteA-, 

Bibl iothec-, 
Bihliothek, 
Bibliotheque 
Biennial 
Biochem- 
Biochim- 
Biodyn arnica 
BiofiziAa 
Biogeochimi q ue 
Biogeogra/>/i- 


Biogra/-, Btogra/>/z~ 
Bio khim- 


Bloklimatologie 
Biology Biol ar At/) 
Biomedical 
Biophysic- 
Bioquimica 
Biotheorc/ic- 
Biuletyn, Biulleten 
Bjuletm 


Bodenforschung 
Bodehkunde 
Bohemoslovcn- 
Bolettm 
BolgarcAii 
Boll ettino 
Bo tan- 
Bratislaz/- 


Britom, Bri tanni-, 
British 
Bryol ogy- 
Bui eten 
Bulgarian 

Bulletin-, Bullet tino 
Bureau 


Csmad- 
Cardiolog- 
Cartografica, 
Cartography 
Catalog - 
Ccchar/oi/* 
Centenn ia/ 
CentraaZ, Centra/- 
Cesko$Zoi/ewj/t- 
Chemi- 
Chin^e 
Chirurg- 
Chroma tograp hy 
Chroni- 
Ciencia- 
Cicnt ifica 
Circular 
Cirkulaer 




Cirugia 

Class- 

Climatology 
Clin i- 


Colegio 

Collaboration, 

Collahorazione 

College 

Com erci-, Commerce 
Commission, 
Committee 
Communic- 
Company 
Compar- 

Compte, Compter 

Comunic- 

Conf ederation 

Conference 

Congrer- 

Comerv- 


Contrib ut- 
Coop erat- 
Corp oration 
Cryptogam- 
Cultur-, Cult uur 
Cytochem- 
Cytolog- 
Czech oslovah 


Decen nial 
Demogra£/iie 
JDendroIog- 
Dent- 


Depart amen t-, 
Dep artement-. 
Department - 
Dermatolog- 
DeutrcZ*- 
Dig&rt- 

Direc-, Drrecc-, 
Direct-, Dire k t- 
Di sease 
Dis&erta- 
Divis- 
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'Document- 

Farmaceuf ■> 

Graduate 

Doldad- 

Farmacevt-, 

Gynecolog- 

Document 

Farmnci'-, 



Farmaco 

Haematolog- 

Ecol og- 

F anna col og- 

Helveti- 

Econom- 

Federac-, Federal- 

Hematolog- 

Edition, Editor 

Finland- 

Herbari- 

Educa- 

Finn- 

Heredtt- 

Egyet- 

Fitolog- 

Histochem- 

Egypti'an 

Floricoltura 

Histolog- 

Ekolog- 

Floristi ca 

Histor- 

Electrochem- 

Flugblatt 

Horticol-, HoTticult-, 

Electrochim- 

Forest- 

Hort ikult-. 

Electrolog- 

Forsch- 

Hor tique 

Electro technical 

Foundation 

Hospit- 

Embriolog- 

Fysiogra/- 

Hungar- 

Embryol- 

Fysiolog- 

Husbandry 

Encydopedia 


Hydrogra/- 

Endocrinol og- 

Gazef-, Gazetf- 

Hydrolog- 

Engineer- 

Gemolog- 

Hygien- 

Enol og- 

GeneZ, General- 


Entomolog- 

Genet- 

Ichthyolog- 

Enzymolog- 

Genitourinarv 

Illustr- 

Epidemiolog- 

✓ 

Geochem- 

Immigration 

Escola- 

Geochim- 

Immunitatsfomchu ng 

Espan- 

Geodaes-, Geodaef-, 

Immunol og- 

Essentia/ 

Geodas-, Geodat-, 

Imperial- 

Ethnogra/-, 

Geode?-, Geodet-, 

Impor tacao. 

EthnograpA- 

Geodez- 

Importacion, 

Etlmolog- 

Geogra/-, Geograph- 

Importation, 

Etudes 

Geolog- 

Importation*? 

Eugenic? 

Geomagnetism 

Imunolog- 

Europe- 

Geophys- 

Incorporafed 

Evolution 

Geriatri- 

Industr- 

Examination 

German- 

Infect- 

Exchange 

Gerontolog- 

Infekt- 

Exhibif- 

G e&ellschaft 

Inorganic 

Experiment- 

Gesundheit 

In stitucao. 

Exteruion 

Gibridizatsiia 

Institucio 

Extract 

Gidrobiol- 

Institute 


Gidrolog- 

Instytut 

Fac olt-, Facu/d-, 

Gigiena 

In teramer ica 

Facuit- 

Gtomale 

Internal 

Takult- 

Glaciology 

International 




Investiga- 
Iratnicus 
I tail- 

JaarboeA 
JahresbericAt 
Jap an-, Jap on- 
Jard im, Jar din- 
Jewwft 

J ornal, Journal 
Jugoslav- 

Kata/og 
Kent - 
Klass- 
Klini- 

Kommimn, 

Kommitte 

Kommun- 

Konfer- 

Kongr^, Kongr^j 

Laboraloire, 

Lab ora to r- 
LandwirtscA aft - 
Lang uagc 
Lat in, Lat inus 
La tinoamer icana 
Leaflet 
Lebanwi* 
Lebensmtf^/ 
Lectur- 
Leningrad- 
Librair-, Library 
Lichenolog- 
Limnolog- 
Linguistic 
Literar-, Literafur- 
Lithuanian 

Magazin 

Malacolog- 

Malariolog- 

Mammalog-. 

Management 


Mathemat- 
Mechanic - 
Medecin-, Medic-, 
Meditsin-, 
Medizin-, 
Medycyna, 
Medyczny 

Memento, Memoir-, 
Memoranda 
Mem oryal, 
Memuary 
Mental- 
Method- 
Metrolog- 
Mexic- 
Micologia 
Microbiolog- 
Microscop- 
Mikologi- 
Mineral-, 

Mineralog- 
Minerolog- 
Minister-j Min istr- 
Mi scelan-, Mlaccllan- 
Modem- 
Molectd- 
Monogra/-, 
Monograph 
Morpholog- 
MaskovsAii 
Munici/?- 
Muse- 
Mycolog- 

Nation-, Natira/i, 
Natiref/es 
Natur- 

Na turf orschnng 
Nederland- 
'S ether lands 
Neurobiolog- 
Neurolog- 
Neurosurgery 
New Engl and 
New Series 
New Zealand 




Nippon- 

Nord- 

Nuclear- 

Observ- 

Occupafion-, 

Occup azione 
Oceanogra/-, 
OceanograpA- 
Ocular- 
Offici- 

Ophthalmolog- 
Optic-, OpticAesAii, 
OptiA-, Opti^ne, 
OptiscA 
Optometry 
Organic-, 

Org anicheskii. 

Or ganique 
Organ isat-, 
Organizac-, 

Organ izat-. 
Organize-, 
Organizing, 
Orgmizzazione 
Orient- 

Ori ginal-, Ori gin eel 

Otolaryngolog- 

Otolog- 

Paleontolog- 

Pam/?et, 

PamietniA-, 

Pam A Zet- 
Parasitenkunde 
Parasitolog- 
Patenf 
Pathogen 
Patholog- 
Pediatr- 
Pharmaceut-, 
Pharmaci-, 
Pharmacy, 
Pharmazeut-, 
Pharmazie 

r\Y- 



— jj-* 

Philosoph-, 

Phi loszophta 
Photo graaf, 
Photogra/- 
Physica-, 

Physicist, Physics , 
Phy sicu-, PhysiA-, 
Physique- 
Physiology 
Phytolog- 
Phytopathology 
Polish, Polnisch, 
Polon-, Pols A i 
Pomolog- 

Populae, Pop ulaitj 
Pop ular- 
Postgraduafe 
Prehistoric 
Prelimm* 

Proceeding 
Professional, 
Prolession- 
Proj eel-, ProjeAf 
Psychiatr- 
Psycholog- 
Psychopharmacology 
Publication 
Publisher 

Quantitativ- 
Quar terly 

Radiation 

Radioactive 

Radiobiolog* 

Radiol og- 
Reclama tion 
Record, Recueit 
Registr- 
Religious 
Rendu, Rendus 
Report 
Reproduction 
Repub blica. Repub /- 
Research 

— nr. 
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Review, Revisfa, 
Revue 

Rhumatologie 

Rivistn 

Romanian 

Roy al 

Rumanian 

Russ- 

Scandinai/i- 

Schrift- 

Schweizer- 

Scien- 

Scot/and, Scottish 
Seetio- 
Seismolog- 
Serie, Series 
Serolog- 
Silvicult- 
Simposio 
Social-, Sociedad-, 
Societ - 
Sovet- 
Speciaf- 

Station, Stazione 

Statist- 

Street 

Stud- 

Sumar-, Summar- 

Supplemenf- 

Surg- 

Survey 

Swed- 

Switz erland 

Sympos- 

System- 

Taxonom- 

Techni- 

Technolog- 

Tijdschri/t 

Topogra/-, 

Topograph 

Toxicolog- 


Trans action, 

Tran sazione 
Translation 
Travai/, Travaux 
Treasurer, Treasury 
Tropic-, TropiA-, 
Tropigue, 
Tropisch 
Trud- 

Turk ish, Turkiye 
Typogra/-, 
Typograph 

Ukrain- 

Union of Soviet 
Socialist Republics 
United Kingdom 
United 'Nations 
United States 
United States of 
America 
Uni versidad-. 
University 
Uni versytet 
Urolog- 

Virolog- 
V irusf orsch u ng 
Vitaminolog- 
Viticult- 
Volume 

Weekblad 

Wetenschapp- 

Wissenschaft 

Wochenschri/f 

Z eitschrift 

Zeitung 

Zen tralbla it 

Zhiroi/oi 

Tburnal 

Zoolog- 
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Abstract* s) 
Academy, -ic 
Acta 

Advances 
Africa, -an 
Agriculture, -al, -ist 
Agronomy 
American 
Analysis, -ytical 
and 

Animal 

Annal(s) 

Annual 

Application(s) 

Applied 

Arboretum 

Archives 

Associate(s), -ed 

Association 

Australian 

Biochemical, -istry 

Biology, -ical 

Biometrics 

Botany, -ical 

Breeding 

British, Britain 

Bulletin 
Bureau 
Canada, -ian 
Center 

Chemical, -istry 

Chromatography 

Circular 

Climatology -ical 

College 

Colloquium 

Committee 

Communication 

Company 


' ' 
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La jL*o£jM 

UKil 

La 

Abstr. 

Comptes Rendus 


Acad. 

Hebdonadaires Seances 

Compt. Rend. 

Acta 

Conference 

Conf. 

Adv. 

Congress 

Congr. 

Afr. 

Contribution(s) 

Contr. 

Agr. 

Cooperative 

Coop. 

Agron. 

Corporation 

Corp. 

Amer. 

Council 

Council 

Anal. 

County 

County 

& 

Crop 

Crop 

Animal 

Current 

Current 

Ann. 

Cytology, -ical 

Cyt. 

Annu. 

Department 

Dept. 

Appl. 

Development 

Dev. 

Applied 

Digest 

Dig. 

Arb. 

Disease 

Dis. 

Arch. 

Dissertation 

Diss. 

Assoc. 

Distribution 

Distrib. 

Assn. 

Division 

Div, 

Austral. 

East 

E. 

Biochem. 

Eastern 

Eastern 

Biol. 

Ecology, -ical 

Ecol. 

Biometrics 

Economy, -ical 

Econ. 

Bot. 

Education 

Educ. 

Breeding 

Engineers, -ing 

Eng. 

Brit. 

Enology 

Enol. 


Entomology, -ical 

Ent. 

Bui. 

Environment, -al 

Env. 

Bur. 

Experiment, -al 

Expt. 

Can. 

Extension 

Ext. 

Ctr. 

Faculty 

F acuity 

Chem. 

Farm 

Farm 

Chrom. 

Fertilizer 

Fert. 

Circ. 

Florist(s) 

Florist< s) 

Clim, 

Flower(s) 

Flo\ver(s> 

College 

Foliage 

Fol. 

Colloq. 

Food 

Food 

Comm. 

Forestry 

For. 

Commun. 

Gazette 

Gaz. 

Co. 

General 

Gen. 


XM 
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Genetics 
Government 
Grower* s) 
Handbook 
Heredity 

Horticulture, -ae, -al 
Husbandry 
Improvement 
Industry, -ial 
Information 

Institute, -ion 

International 

Irrigation 

Japanese 

Journal 

Laboratory, -ies 

Leaflet 

Letters 

Linnaean, Linnean 

Magazine 

Management 

Market 

Marketing 

Meterology, -ical 

Microscopy 

Mycology, -ical 

National 

Nematologv, -ical 

Netherlands 

New Zealand 

Newsletter 

North 

Northern 

Nurseryman 

Nutrition, -al 

Official 

Pathology, -ical 
Physics, -ical 










Genet, 
Govt. 
Grower (s) 
Hdbk. 

Her. 

Hort. 

Husb. 

Imp. 

Ind. 

Info. 

Inst. 

Inti. 

Irr. 

Jpn. 

J. 

Lab. 

Lflt. 

Let. 

Linn. 

Mag. 

Mgt. 

Mkt. 

Mktg. 

Met. 

Micros. 

Mvc. 

Natl. 

Xemat. 

Neth. 

X.Z. 

Nwsl. 

X. 

Northern 

Nurseryman 

Xutr. 

Offic. 

Pathol. 

Phys. 


Physiology, -ical, -ia 
Phytology, -ical 
Phytopathology, -ical 
Plant 
Planta 

Plantae, -arum 
Pollution 
Pomology, -ical 
Proceedings 
Products 
Propagation 
Protection 
Publication* s) 

Region 

Report(s) 

Reporter 

Research 

Review(s), Revue(s) 
Science(s) 

Scientia 

Scientific 

Seed 

Series 

Service 

Society 

Soil 

South 

Southern 

Special 

Standard 

State 

Station 

Statistics, -ical 
Supplement(s) 

Survey 

Symposium 
Technical, -que 
Technology, -ical 


Physiol. 

Phvtol. 

Phytopath. 

Plant 

Planta 

Plantae, -arum 
Pollut. 

Pomol. 

Proc. 

Prod. 

Prop. 

Protection 

Pub. 

Reg. 

Rpt. 

Rptr. 

Res. 

Rev. 

Sci. 

Scientia 

Scientific 

Seed 

Ser. 

Serv. 

Soc. 

Soil 

S. 

Southern 

Spec. 

Stnd. 

State 

Sta. 

Scat. 

Suppl. 

Survey 

Symp. 

Tech. 

Technol. 
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Temperature Temp. 

Testing Test. 

Thesis Thesis 

Transactions Trans. 

Tropical Trop. 

United States (modifier) U.S. 
University Univ. 

Variety, -ies Var. 

Vegetable(s) Veg. 

Viticulture Vitic. 

West W. 

Western Western 

Yearbook Yrbk. 

Zeitschrift Z. 
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ACCENTS C^UiUJi 

/ acute 
w breve 
-* cedilla 
A circumflex 
•• dieresis 
v grave 
“ macron 
~ tilde 

ARROWS 


— ► direction 
direction 
v — * direction 
^ direction 
f \ direction 
bold arrow 
£ open arrow 
f± reversible reaction 


rn 





CHEMICAL ^4^ Jlhj 


7« salinity 

* minim 

0 exchange 

T gas 

A mass number. A, relative atomic mass 

E energy, electromotive force 

e electron. Recharge and mass of electron 
F Faraday constant 

f frequency 

H heat of reaction 

/ electric current 

k a constant 

L Avogadro constant 

M concentration in moles per cubic decimetre 

M, relative molecular mass 

in mass 

N number of molecules 

N neutron number 

n any number; mole fraction; number of moles 

n a neutron, in charge and mass of neutron 
p pressure 

p a proton. }p charge and mass of proton 

Q quantity of electric charge 

R molar gas constant, resistance 

r gas constant, radius . 

T thermodynamic temperature (measured in kelvin) 

t lime, h half life 

2 

V volume, electric potential difference 

V m molar volume 

Z atomic number 

A a change, e.g. AF/change in heat 

0 temperature difference, temperature (Celsius scale) 

P density 



' 

ELECTRICAL ( ) ^LjjS JJ*J 

(R reluctance 
— reaction goes both 
right and left | 

1 reaction goes both 
up and down 
t reversible 
— * direction of flow; 
yields 

“* direct current 
electrical current 
*=* reversible reaction 
«=£ reversible reaction 
alternating current 
4=* alternating current 
^ reversible reaction 
beginning at left 
reversible reaction 
. beginning at right 
ft ohm; omega 
Mft megohm; omega 
*ft microohm; mu 
omega 

<•> angular frequency, 
solid angle; omega 

* magnetic flux; phi 

♦ dielectric flux; 

electrostatic flux; 
psi 

y conductivity; 
gamma 

p resistivity ; rho 
A equivalent conduc- 
tivity 

IP horsepower 


MATHEMATICAL J>4 j 

m 

— " vinculum (above 
letters) 

tt geometrical proportion 
— : difference, excess 
11 parallel 
||s parallels 
& not parallels 
| | absolute value 
multiplied by 
: is to; ratio 

-f- divided by 

therefore; hence 
v because 
:: proportion; as 
is dominated by 

VIA 


^ greater than 
c- greater than 
^ greater than or equal 
to 

> greater than or equal 

to 

^ greater than or less 
than 

> is not greater than 

< less than 
“3 less than 

^ less than or greater 
than 

is not less than 

< smaller than 

< less than or equal to 
£ less than »r equal to 

> or > greater than or 

equal to 

< equal to or less than 
=5 equal to or less than 
5 is not greater than 

equal to or less than 

> equal to or greater 

than 

^ is not less than equal 
to or greater than 
-L equilateral 
X perpendicular to 
I- assertion sign 
t&x approaches 

* approaches a limit 
^ equal angles 
y* not equal to 
e identical with 
^ net identical with 
fHJ score 

« or == nearly equal to 
* equal to 
^ difference 
sssi perspective to 
^ congruent to approxi- 
mately equal 
= 2 = difference between 
O geometrically equiva- 
lent to 

C included in 
[) excluded from 
c is contained in 
U logical sum or union 
f| logical product or in- 
tersection 

V radical 

V root 

-V square root 
^ cube root 

VIA 



" — 1 1 1 

V fourth root 
y fifth root 
</ sixth root 
w pi 

€ base (2.718) of natural 
system of loga- 
rithms; epsilon 

e is a member of; di- 
electric constant; 
mean error; epsilon 

.+ plus 
+ bold plus 

— minus 

— bold minur 

/ shill (ing); slash; 
virgule 

± plus or minus 
minus or plus 
X multiplied by 
s bold equal 

# number 
^ per 

% percent 
f integral 
| single bond 
\ single bond 
/ single bond 

|| double bond 
double bond 

# double bond 
O benzene ring 

3 or 6 differential; varia- 
tion 

d Italian differential 
— ► approaches limit of 
^ cycle sine 

horizontal integral 
f contour integral 
oc variation; varies as 
n product 
2 summation of; 
sum ; sigma 

! or 1_ factorial product 


SEX 

d* or 6 male 
□ male, in charts 
? female 

O female, in charts 
g 1 hermaphrodite 



OljLvOiv- Vl : 4 y » JU J| l_j|^>JI 

^Lua^VI 

* 

: U P-Ua^-Nl <JL>^> CjI jUal^-Vlj ^ 


A lift* 

yj 1 

• y ( oL-LaJi j\ iiyvi jt ) oiia^ vii :>jip 

N 

. AloJl y ( CjL-UaJI jt ) C-»lia>-Vil ->JU> 

n 

. ( mu _** : jJwJl ^UjJl _» >l ) SjjjuJl 

I* 

. ( bar Atyi uppercase ^S - Y jt X ) i^Jl k^i* 

Y _,tX 

U^j : jJuaJi ) 5^1*1! standard deviation ^Ull ^i^jVi 

a 

. ( sigma 

. ( icJi capital .J,^ ) J^JU ^Ull 

SD 

• ( qs ywaJi yUjJl ^JyLl ) population variance 5 jj . uJl ^Lr 

a 2 

• ^ S jj>) LjJ| ^Lj 

S 2 

Standard Error of the mean of a sample U -I ^uall LkjLl 

SE 

. ( JaJl 0 capital ) 

• ( Ja -^ 1 ■**** capital ) Coefficient of variation ^Ul J*U* 

cv 

. ( *bL i_^5j ) Students t ^Ua^Vl l^]\ 

t 

• yUz>-V 1 J*Udl y Variance ratio ^Ldi 

F 

. degrees of freedom 4^1 cjL-jj* 

df 

capital ojj> ) highest significant differences oli_,y 

HSD 

• C h.V. Jl 

capital ) Least significant differences cjljjji Jil 

LSD 

. ( JaJl 

■ ( £rfy chi <s\S : jJwJi yUjJl o^Li ) chi-square value ^is* 

X 2 

^ : -^ w3jl <->>•1 ) 5j~«U regression coefficient aUj^i 

p 

. ( beta 

• ( ) *VdJ :>U; jVl 

b 

Coefficient of linear correlation JajLi iUj^i 

P 

. ( rho jj : yLsall yU jJl 

. ( !*sU ^ ) fcj] L_J| iUjVi J.U. 

r 

rv\ 




bUjw« 




yj j tteL* ) Coefficient of determination <>l~ r 2 

. (<teU 0^ 

Coefficient of multiple correlation jJbdLi J*U. /? 

Coefficient of multiple determination JS I jt c^l ojli* J*U* /? 2 

. ( t&l* l>j£jN J* j 1 j^Jj SteU ) 

. analysis of variance ^.Ldl ANOVA 

. ( i j^p capital ) nonsignificant ^ NS 


j^aUaJl 


ajjJJI bolJL£>T £A L pL^_4-uIj a*jLS _ L»-j — 




ai-LP- 4 j_Jj 


^vtaXxJl 


o^JLp 

^ill ^jJUl 


Actinium 

Ac 

89 ' 

227.0278 

Aluminium i 

A1 

13 j 

26.98154 

Americium J 

Antimony j 

(Stibium). I 

Am 

95 ; 

(243) 

Sb 

51 ! 
I 

121.75 

Argon 

Ar 

18 { 

39.948 

Arsenic 

As 

33 | 

74.9216 

Astatine ! 

At 

85 j 

(210) 

Barium ! 

Ba 

56 

137.33 


Bk 

97 \ 

(247) 

Beryllium 1 

Be 

4 1 

9.01218 

Bismuth 

Bi 

83 1 

208.9804 

Boron 

B 

5 . 

10.81 

Bromine 

Br 

35 

79.904 

Cadmium ! 

Cd 

48 

! 112.41 

Caesium 

Ca 

55 

132.9054 

Calcium 

Ca 

20 

40.08 

Californium 

Cf 

98 

(251) 

Carbon ■ 

C 

6 i 

12.011 

Cerium 

Ce 

58 

140.12 

Chlorine 

Cl 

17 

35.453 

Chromium 

Cr 

24 

51.996 

Cobalt 

Co 

27 

58.9332 

Copper 

Cu 

29 

63.5*16 

Curium 

Cm 

96 

(247) 

Dysprosium 

i fry 

66 

162.50 

Einsteinium 

i Ea 

99 

(252) 

Erbium 

1 Er 

68 

167.26 

Europium 

1 Eu 

63 

151.96 

Fermium 

Fra 

100 

(257) 

Fluorine 

F 

9 

18.99840: 

Francium 

! Fr 

87 

(223) 

Gadolinium 

! Gd 

64 

157 25 

Gallium 

1 Ga - 

31 

69.72 


Germanium j 

Ge 

32 

72.59 

Gold ! 

Au 

79 

196.9665 

Hafnium 

Hf 

72 

17849 

Helium 

He 

2 

4 00260 

Holmium 

Ho 

67 

164.9304 

Hydrogen 

H 

1 

1.00794 

Indium 

In 

49 

114.82 

Iodine 

I 

53 

126.9045 

Iridium 1 

Ir 

77 

192.22 

Iron , 

Fe 

26 

55.847 

i 

Krypton 1 

Kr 

36 

83.80 

Lanthanum 

La 

57 

138.9055 

Lawrencium ' 

1 Lr ! 

103 i (260i 

Lead ■ 

i Fb 

82 . 

207.2 

Lithium ' 

: Li 

3 

6.941 

Lutetium 

1 Lu 

71 

174967 

Magnesium 

;Mg 

12 

24.305 

Manganese 

. Mn 

25 

54 9380 

Mendel veium 

i Md 

101 

(258) 

Mercury* 

! Hg 

80 

200.59 

Molybdenum 

1 Mo 

42 j 

95.94 

Neodymium 

Nd 

60 1 

144.24 

Neon 

Ne 

10 

20.179 

Neptunium 

NP 

i 93 

237.0482 

Nickel 

Ni 

1 28 

5S.69 

Niobium 

Nb 

! 41 

92.9064 


N 

5 7 

14.0067 

Nobelium 

No 

I 102 

(259) 

Osmium 

Os 

{ 76 

190.2 

Ovvcrpn 

. O 

8 

15.9994 

Palladium 

Pd 
. P 

• 46 

106.42 

Phosphorus 

I 15 1 30.97376 

Platinum 

.iPt 

78 

195.08 

Plutonium 

-1 Pu 

94 (244) 

YVY 


jjA ^llj oljL^ai^VI : ^Jkll 


j^idjJl 


oj>JLp 

iSjiJl 

tSjiJl 

Polonium — 

iPo 

! 

j (209) 

Potassium 

K 

1 19 

I 39.0983 

i Kali urn). 


I 


Praseodymium .... 

Pr 

j 59 

I 140.9077 

Promethium 

Pm 

1 61 

(145) 

Protactinium 

Pa 

i 91 

231.0359 

Radium ! 

Ra 

88 

226 0254 

Radon 

Rn 

1 86 

(222) 

Rhenium 

He 

75 

186 207 

Rhodium 

Rh 

45 

102 9055 

Rubidium 

Rb 

37 

85.4678 

Ruthenium.. 

Ru 

44 

101.07 

Samarium 

Sm i 

62 

150 36 

Scendium 

Sc 1 

21 

44 9559 

Selenium 

Ste j 

34 

78 96 

Silicon 

Si 

14 

28 0855 

Silver 

Ag ! 

47 

107.8682 

Sodium 

Na 

11 

22.98977 

(Natrium). 

1 

i 


Strontium 

Sr j 

38 

87.62 

Sulfur 

S 

16 

32.06 

Tantalum -! 

Ta I 

73 

180.9479 


^2>Jl 


ojJLp 

*Oj 

Technetium 

Tc 

43 

(98) 

Tellurium 

Te 

52 

127.60 

Terbium.. 

Tb 

65 

81 

90 

.158.9254 

204.383 

232.0381 

Thallium 

T1 1 

Thorium 

Th 

Thulium 

Tm 

69 

168.9342 

Tin 

Sn 

50 

118.69 

Titanium 

Ti 

22 

47.88 

Tungsten 

(Wolfram). 

W 

74 ( 

j 183.85 

(Unnilhexium) 

(Unh) 

106 

(263) 

(Unnilpentium) ...j 

(Unp) \ 

105 

(2621 

(Unnilquadium)...! 

(Unq) 

104 

! (261) 

Uranium j 

U : 

92 

1 238.0289 


V } 

23 

50.9415 

Xenon j 

Xe 

54 

1 131.29 

Ytterbium I 

Yb 

70 

173.04 

Yttrium ] 

Y 

39 ! 

88.9059 

Zinc j 

Zn 

30 l 

65.38 

Zirconium > 

i 

Zr 

40 j 

91.22 


1 1 jj*J\ -^b p^LgJl J I 4 i jJl ot Ji : jLiVl jjJ. J 

tij 4 -Lp £s_>UJl ,yo ,j4 5LL ai ^ j ‘ He j c As j 

<,1^ OMU-I Ji. J ^ .. \Sij i J^Ll ^ 4Xyw ^ OpU 


. Alois' 

0-Olij 

i J* a)^ ^L) ^1 cjIjL^>-VI iJbJl i*jU]| ^ ' 


rvr 




AD 

Anno Domini ju_. 

AD 

Christian calender ^^ULl 

BC 

Before Christ JJ 

H 

Hijri (Islamic calender) ^ 1 

y 

year 

mo 

month 

wk 

week 

d 

day fJi 

am 

ante meridiem JJ 

pm 

post meridiem Jbu 

hr 

hour 

min 

minute *2J.> 

s 

second SJtt 


SHAPES 4£jHa Jlifi! 


♦ solid diamond 
0 open diamond 
O circle 

A solid triangle 
A triangle 
□ square 
■ solid square 
O parallelogram 
a rectangle 

double rectangle 

★ solid star 
☆ open star 
L right angle 
/ angle 

V check 

V check 


w a U 0 < B <& 


WEATHER AjjaJt 4 JUI 1 


JJA oljUoS>-Vl : L*XJ| L^jj ^3jJ| 


T thunder 
R thunderstorm; 

sheet lightning 
<1 sheet lightning 
i precipitate 
0 r&in 

floating ice crystals 
— ice needles 
▲ hail 
® sleet 
o* glazed frost 
lj hoarfrost 
V frostwork 
^ snow or sextile 
0 snow on ground 
4- drifting snow (low) 
“ fog 
* haze 
<£> Aurora 


□ move right 
C move left 

O or G or ® annual 
OOor® biennial 
6 element of 
9 scruple 
/ function 
! exclamation mark 
0 plus in square 
21 perennial 

diameter 
mean value of c 
maihmodifier 
mathmodifier 
dot in square 
dot in triangle 
station mark 
at 

§ section 
t dagger 
X double dagger 
% account of 


MISCELLANEOUS jlU jjaj 


% care of 
TH1 score 
1 paragraph 
J> Anglo-Saxon 
<fc center line 
(f conjunction 
X perpendicular to 
9 or * r ditto 
cc variation 
1} recipe 


rvo 



— — ^wUl 

ji j <> oU?L ^Jl j ^ jJUJl j j-o jS iJLJjJl AjJbjo'ifl sjjJ-l 

. ^woii-i l y^Lai\ ^ ^Jj j£- 1 <jjAj jLj 

<j}IaliAl\j *L*u*i till j Lual k' 

. ^jLJl JwajdL jit IJLa bJjbJ iljl (3^-“ 



jAt. tfiLJ I J Itaill 


jtfVt Jasu J$Uj : <U*Wf 

44 LJI M&1\ v5^l ^kll 


jy^l\ L _ r i«u Jjh; iij ) 9 ^ l _^l*li £$J.l Jjv’T Ji J-viill Ij-* ^ 3 J&j 
I-Aa ^ L^u jj$M.\ jl Vl 1 iilb f-yj {y> jJLj 1 I4P Ajb^ll Jiip 4_<JL*J| 

<jl y^j I <_jJl oJjlillj . ‘LpljjJl l _^e- _ ys . f>-> d\ _ JfTjj jJ-^aaJI 

<!>' _y~~i il)t J-vaiJi |JL§J <_gjUJl IgJLp ( J^z>cji 

(3^ i_ s A J 1 idJJj ^ c) oU JLpI j2i £_vi>t j 

• *4; j*^V' ^ 

f-Lu^VI 

^aJ| ClUalSU flail • LL*ul\ 

t Phylums ,Jl 1 $*jS ^1 Kingdom 5SXJL3 Uj SJ-| cjUsKJI t !>■. 

‘ families JsUi jt o^sUj c Orders ‘ Classes i_i5l > jT ci y ,,j 

i5^ oU-^j c species f\j\ j genera y\^A ^J\ ^ <. tribes JiLSj 

• t.-^ 1 

^yJjJl (*— Vl I-Uj . taxon \j»SjAaj <. taxa t_j|^ll . ;i-^ „ 

c/ 11 odl ApI jill (*-aT ^ j . i _ r J-\ 



— — —■ - 

. aceae «-ij yM J-UU ( j-dM y° ^AjUJI ^*-*-*>1 ^ 

. ales *— $j yA-l 4iU^| L^J SlsWl ^-oui y* -U-jj - ^ 

j t capital ^~5 y>«j ( u ^Jr\ ji^ f jA\ ) cjU^Jfcll <ilk £?+>- ^ 

. Ja>- t 4ljU c— dSCj^j t <L^jN Oj^o^i £ *UU cj 

^iSLi * ^jA- 1 <y - Sj j-A^-Nl ^ - A ^i> ....J fcj l t-Sl oJLfc J-^Ui - ^ 

. ‘The Cucurbitaceae are...’ S\ - !)Ua - 


£jil| (>A 4i2l>4li 

^ydu yJl < tJ-l obuflSOl £yJl d*^£ £jJS*i yJl dj U - ^ .fl Jl 

: US' t I^j U^bLl j-pljlllj £jJl LfcH 

j] ) Botanical Code ^jLJl UladJ ySl yJlj iii jJl oIjUII £^>o - ^ 

<Jldl c^U^adl j-^> t^Jdl ( International Code of Botanical Nomenclature Jl 

* d *^ - 

subspecies £y d*^ 
(botanical) variety ( ^ylJ ) Uw? 
subvariety uU» 

forma jl 

subforma jl dc£ 


Bacteriological wipljiil ~ ^ 

( International Code of Nomenclature of Bacteria and Viruses Jl jt ) Code 


yJl i- w • ^- <U 1x3 1 ojU-^»aJI 


serotype yrjJj^ ^ 


strain il!>U- 


pathotype ^yr* jl jib Jai 


group ** 



Jojo Jjls J^Jj »— Jljs?JI 

forma specialis jju Jp i jz+ 0 >£j> jl Je> phase _> jb 

pathovariant t _ s >- _jJ jJL JSCi variant <— J5Li 

stage ils- state ZlU- 

_,t ) Zoological Code iJljJ-l iJiJl ^1 j5Jlj jlpI_^U oUl jJ-l _ r 

i tiL^>l Jjaj olS" (jJJl ( International Code of Zoological Nomenclature Jl 
Oil 4 j1 ljU^j C \ ^ "l \ ^lp A^l>* 

. lilJS 

l£uU£ jfl j <lxtlaJl f LuiiV! CjU _>£« 

u-*' I*— *1 \ ^jjL+iS ^jA 0j5cj t binomial Vl 

f-^1 . <yl£Jl SSIj ^|j t ^1 ^1531 aJI ^JJl 

<— Jl ^llj t <Ujw?Ij j\ r-i o- - ut-L- Jl auyii - c^> 

. j 01 tyj’Vl A~*™iJl 

. 4*1U1 »tp|^JJ a JL JI pL«muii^/ 1 4jhS* ^ 

(*—^ 1 J tJl taxa 5tl l CwJl ^ 

C^Ji J italics V 51 y u* J o-M-l (*-1 ) 

. iJLoj jJl Lot . Ja>- 1 gr-d 

• — Usb — IJ-j — Y 

{*-**^M L^S !)Lol5 J _ V 

Jl cr*^"' (•-"' <^1* • • I^P UJ_j . J*J-I 4j|0j ^ J^j US’ iiJLiJL £ j 

. Ja >- zJ- £fy„ j\ <■ Suu _ ^j-ii-l jv—l Ji. _ <j ^J-l ULa ^S^jj t Jl>-I j iJ j3- 

UJ - tills ^ 01S- jij 4 lower case j^o <_» ^ £iy^| *1 w f Lu _ t 

i ol-tL ji c J’h* jl ‘ pL— 1 ^ iSiiil ^1 jjVl pLwiI _ tf .A. 

vv\ 



LS +u\ ^JI j^T 


ol Vj .. * ^L*-orft _ diJi _ oJlS^ £l *L»-uyIj 

) Cucumis melo var. aegvptiacus !&u * 1$, N j^jco juj 

<1^- ) Solanum rickii j t ( Egypt ^ j ftJ Utx:l iakL- ^yLJl ^^..11 

. ( C. M. Rick 

• «*-*>>«■» j*-**»l iy* i^Ji ^ll \Jl3 — 0 

Lii* ^Ml JLi j! ^ V TjuT ^>4 ^ - 1 

. pU^.1 

— ^o-L^ll j-*walj p-A — J»*j *\ j*\ oJLp- jl .^3 - V 

. oUil -u^JUJl pU^.^ 1 ojLiVl jjjrfLJNl c aj^J iJLSt 

. 4iJb ^Jl>tj ^Jill jjJdl ^JL^I cL^-Jl s jLil ilir pU^^I oJLa Jboj 

* 4-JUl JLp| jilLl <U*JL«Jl pLfc^Ai^l jl ^aiya pLu«*I 4jI zS 

c-d.'^li t_^x5oj . *^y j-* ^*J-p ^ *^l <Jjl J-*j — t 

t _ 5 ^ijJi ^i j j-g-t j»jLj . (*— -Ni 

^3 liili OjSL ol ^y^iJ «■ kLotJl ^ S^P-lj ly* 
iJLvpVl ic>-lxii,l oLJKJI ^ c <1)1 y* ^ ^♦.Ul p-^*»Nl c_a1j^» 

y uzi ^y j^' j?" 'M - v 

Citrullus lanatus (Thunb.) : ^ Jb jJ^I 4-ilj^* - ^^r -0 

. Matsum. & Nakai 

^o^uu'y i Ui/3 . ^ <ji5j Cxz^y Cx£ j* iii — s^* 

J»LS3l 0 L» _ -b^>- U 4 JI 5 j c j-o jvJ^5 L_*Jp4 - Cx^y 

: Jlill J^wi ^ ^Jlxll ^ L5 ^ 

* [ Vigna unguiculata (L.) Walp.] 

jl p-lwl ol (1^^^ <lr° ^ 


. 0 


TA. 



^ Jato, J)Ul J_^tj $ai\yi> : i**i*ll L-Jlj^JI ... 

; jtiNl oli Ja-V lixaxJ <JjlP jj ^^*1* j^-l £-J>y, li-J-U fU lij _ _A 

• u^y u 4 i -*‘^ ^ <Jj^' 

— Jbu U.1 ytJ ||j C o^JmJ tu l p la «*>l j j . y^ *l^l *-X^I £j-jl — J 

^ <. L «■»..! its - ^ ^ J l_,Vl «±^U| Jl Ai>o ^ jLi!j >T cl^L ik-1 ^ 

: Ji. ‘ O^Jl yu t^JUl vi^Ul (*i t ex _. U^i. V jl JUo’Sfl li^Ul ^ 
Cercidium floridum Benth. ex Gray 

*i_)J2 ^ J~~i i)lj 1 JJ tiUa-a <L)j^ c)t ^j-a-ljdl < sl jIP^AJ |»_jL — ^ 

Cy ) JJ-kJl ( 0->bf- _pbS” ) j a_4 >r .. < a. l l ^^9 ojj.»IL * .. M aLa^i^M J-4j*y_j C A^oJlp 

. ( n*\Y Benson 

• o^ j ' 3 ** 1 <_#^ j^vu'b/l ^3 A^JLS” 4 jI j« ,j ....4j i— > * « ^ - _ Ljb _ — *1 

oL-io ( • ) Bailey ^-Ijj luIjLJL) s-L^Vl l j& ^J-^jLaxJI ^ Jujl j 

<Lal^]l f-La— > "Jlj i ( no _ 1 £A t JlL^J. 1 ) -uJLJl f-L»-*»^ll 

iSy^ CjU j-Lvj l a J .. aT-a JLl 4 iwa-L*Jl frU^/SM 

( *\ WY ) Plowden ^-l j±j «. ( xxiv Jl xix i^»U Ju*> J jVl 
• ( '1- - v oUi^ ) £iyyij t ( AY _ YA oU-M ) ^-IWI 

JiU-jlb J JL^JI *t—Vl JS4 fUa 

( o^ju ->' r-b e/ JI H-’ o^ 1 H } *t~vi j«j 

1 o l ;r .-»j l C-iljLJl ^jla ) vl*9*Jl lAjS”i ^yti ^jXll CjLjISUI ^a-i- 

. J f a^H ^sKLi ^LJl r Vl JLp ^\ C ( oU'Vl ^ik^j 

<-5*^' l ~^ J 4 fjf S-l=-l_> S jl J^l^ll |V-—V( jS'j (1) 

• l mj - i Sy cJj'Sf ^is3i ^s*i 

c*^'j ^ (Wl ^ U _ J«Kll ^pJUli _ \ 

jtlll JS153I Oj£j : U> t lui ^>«J| 6 I>p 



" — - — ~ — 

ilr® common name “W^l Oj£j ol jl 4 (jUaJ >_ ij jm* 4 J 1 

. j\ S ^ jA l* jj P u-Vl JUu- 

(4»UaM l J^ i^-ljjJl OJI5 lil . . ^JUi 

u* cS>f V* £|jJt ^ A-ljjJl oJLiJil lil u t 4^J| jl^p ^ luLdi ^1*J| 

1 <jl^i*Jl iL°lS3l LfcLJl l^sU— I jtJoLJlaJl l j~^t 

jSIu 4 >^Jl £* UJb ^JJ 01 >L*Jl oV i 4iw>Jl ^y> jA oK. J, iL.15 

. CjI j-yal>Jj J 

- ( 0^3^' jf i-iJjll *L— f OjJ ) Jai* £yJl J ^-d-l jv-o-l - Y 

additional v^Vl i^-UaU c^UKJl ^ _ i^l_,jd| j, ^j^zJa ^isOJ 
v_^jj . 4 i-^Jl oIj^p ^ ( _ r *l<Jl ^Vl jS'i 3 — Jd jSij jj 0} 4 Index Words 
■ Ws 4 0jSs j_A* 4 cjLJ 53I j*w>l jl_v2^>-l ^ J_p 

, Lg_>l A j <wjli 4^5 »-IiAo <l*A5^ 

J Ji Ji A^ljjJl J ^o^xi*Jkl jLSLU ( _ 5 *JjJ| ^ ISJ _ Y 1 

. Abstract J St.lS' a J3 ^>Jl 

c _ 5 *A*J| |^*Vl Jj (Jjljil J _ OwLp-I j O _ Jjb _ £ 

SjLi)M j~~; pj ^ ^is - i/>[ ( ^jll jT ^\j 4 ^jdl jv-l j 4 0 ^J r \ 

<JU _^l _ ^ ^ <\ \ W. J. Lipton ^ jT jl J-IS3I ^1 I \ 

. ( ^LJl j!>J.I ^jLJI ^JaJ| _ ^L-J! j-jJUJ 5jjL>-Vi 

t-illwaVt 

ilni ^ 4 -L*j i_ij v a' ./?'! _^?JIj 

^ jtwj . ( Lvcopersicon esculentum Mill. ‘Walter’ : Jlt» ) J> 
Cucumis sativus oi^S - iajjJaj ^JbaxXvJtl V h\*,rt il j*-oal Jl 5 v^c>«Jl av?^A>- 

- cv. Beit Alpha 


XAX 



— — . ^ is j>~y\ i-JUIl i jAfo JjUj Jj-aIj : 3-^LJi — — 

jJi ij U ^JUlt cS^ ) UjAi* <- p-— 

: 4 JUI jlpI jiU oL5 ( <Jl 

c d j ^Jl *b»- ISJ. J* lA^haJI ^%muuI 4-.* x £j — ^ 

. Tomato ‘UC 82’ jt 4 ‘UC 82’ Ji. t JlSllVl ou 1 ^ 1 J ijUJLl jt 

#a**-pl ^jjjUp ^ 0j£$ t\>- IS} — Y 

^lwb>*z^l pap ISI Vl 4 JlSCJ^l Jj>-b j\ 4 4jIS (JjaJL.| |*-^r jt 4 djlail 

* cr - ^^' l)\ cr'^^* l Z* 4 ^ 

jl — > cultivar 4uJS' ^ l AL-a JI Jj> j^>oV _ V 

- L $ I plJbkl*-l ^ 'Jm UfU * Jb^l J C)T ^ - CV. U jUaI>-l 

- ^-S* Oj>tJ t — dl.y3 lj l^i Oj&j j^xJl oL-Kll £jA 4^*JiT JS' _ UkjU _» iJLj _ £ 

<y^ CS* 4 obS^ oLS^ Jj*i t5^ j** 4. 1 £~yp\j ot ^aU ut 

Beit Alpha jUM 4 >U> jyf^ • * ^LUa $ aJLp JjA^j p|^y>-i JL>-f 
p-kUiaJl jt 4 Castle Rock Sj^v* ^^Lp Castlerock jJaUkll jT 4 Beta alpha 
. ouLAll Ak^-Vl jJS U jJ-j . „ . Flora-Dade ^JLp Floradade 

4 * 4-jllsAl * — — cJ^JaJl i "tjb-s^l Aj jU^Jl ^jj>n-gJl Jbu _ 0 

p- 4 *^ j$*i ^ *U^«t ^J\ Fj y> J\ 4 iVJ>\ ly^ii US' 4 ^UUl « ^ » j 

'^r >_ Cr° ~ Ujj^J.1 <Ji * jj-V I cij! ^^JLp 

. ^ U ^S*S 0 ja Jjl a^p _ Oi^ pt t tj^cA eiL^i Lgj j5 

4jjiaJ! Jj«uaVl 

- <j' 1 5 _r« «jS'i \aXs- SUlS" ^SjJUL-l 4 -^! 

Merton 22 t ^ aj (jJJl ‘ _ rV a^>=il -u^l _ y, ^ 

Ij5U>j . . . M.M.112 .,ni Mailing Merton 112 j t M.22 
. ( periods iUJl J_p- aJU olilw. aj^-j ^Ss> J^>-^j ) 

XAX 



- 

^ ijjtti <J^-s^ , yi ^jA iJLJL* SjLi^l jjlpj 

. ‘M.2, 9, and 27’ t ‘M.2, M.9, and M.27’ 

L^jIxS' . . 1 JJ 5 til-Lv^i -X*j AjjJjti (J y^> Vi 0 1 jJaJj 

i—^sSL)*)} j c cjllv^L O a-.,«., J ^^-5 <UjdJl J V I Lot . 

• S-UUj>“ u 3 b-v^l AjjjJl C*>!^pLJi 01 <-L*j 

inter- CjS la^j <• jl <- (*-*J*j J-^l <y» y <J]. SjL^^M 

01 ) c ilsLo it aJL t p-*JaJl c^x 5 >j . . ^-*t_j c stock 

. Anna / JVUM. 106 ’ i 4 c ( -tp-j 

International Code of iJLdl yJUil ^Lw'Vl pUslp-'V 3 JjJiJ! JlpI ja JU 1 *^ 
t ^A {j* cjLiJ ^1 iJ j^>dl Oji . . Botnical Nomenclature 

01 0^^ S ^yJl ^*-*^1 (Jy ^jjtj $ x L> ^il l l i«^>Lp <l^p^J 

‘ iJbJl <dio*Jl LoJ> $ iJU- idL*wo <cp l ^ 1 ./? at 

Fragaria xananassa Duchesne 
Chrysanthemum xmorifolium Ramat 
Pelargonium x hortorum L. H. Bailey 
Canna x generalis L. H. Bailey 

X ei j>- j ^>J^> ^ ^yJl J^dl i*^ jl Jap-% 

l g 1 A/sa'i Lo^j ) iJb>- idL^a 4JLP I g . L/a j g j^j £yJl It-*-* 1 ! 1 

t ^y^t 1 -*-* J ) Lg-il UT 4 ( (j-Jrl 

9 1 g C~*^ -5*^ 4 ( 

Laj J jd t oJLpUJI oJL* o^S cjIjjL^ ij^rj 

aJLp^- 5iLw« il jj j 4 jil <A^ke’ { y* x OLoNl 

-VA1 



ivJLdl ijbSJl jj^l Jjbj Jjdj Mr* '• ■■■ - 1 ■■ 

,_yU- - »jj* Ji* lilj . (*-*■“1 x < ~-*j :> ' 

. SteL i capital ^^£11 X _ JiVl 

Ujj-Ijj ( CiUuaJI ) lWj*M 

’ ^JLjLo oUj^ll jI oLlJM 4jIz$3| *axp {^^ji 

oLJ S kZj$S i J& yp- ^1 Jbjj Vt genes ^LJ-I y* _ ^ 

nonprimitive ylxJl jJ> ) aJ u-jyjil jl^kJ I j! t, sjbjii-l i yU! l»} 

. J\jj\ ojl jk> JS\ yM <315“ IS1 V} t ( form 

^J-l ijb? £* c ( male sterile . . !Ai* ) ibl® «^s jyj yLl y I tySC _ Y 

I 4 U yM yll 4jwaJl c-JbT (31 uJ^p itj ytl ji^l y 3-J5 Jjt y Jj^l 

. ( Early flowering ) SJtfL- 

j=^ yr ^ (j^ ^ 5 ^ orr y j 5 ^ ^ 

. ( chlorophyll deficient-2 . . S^° ) oj^ai it y. JUj yt> 4 j y U- 

p— , l y i^lS* JjT y JjMl tJ yL| y u^Scj symbol ly j y>- J 5 _ £ 

— 4-o-^l t ytl c-,...n. t ^1 ^yll — a tf «, <a I i oJl£ ( 1)1 I ui iJL/h C)j£j . yJM 

»^A-I I* 1 a y-ti y j Jjy'b/ Ji . i^ptix* 4< a . ^l l illt ojl? oj I c 0 

^J\ 01 lytf OUy- jt _ UU _ lJLAj c -^3 j t ( fled J Tyj R S^> ) 
y Osj . oLcLl ^ ^1 yj y*^J J/^ll 

y y <- ( «**£>■ j «l>i ) L ^j* s i\ i^is3l { j~aj 

self pruning J^jsp j t green flesh J I yj gf ^ ) y^Lt> 1 yuiS^l jT 

• ( C?1 - - * 

c Tjp-Ij lyj s^Jbcll c^>U^M JL>-tj _ 0 

^ ^aJl y y ySt jt yly| *-iy^ 



■ « ■ ■ — ■ — ■■ ■■ ■■ - ■ ■ ■ 

Jaio t lowercase 5 Lgj j-i j J- l J\ ei J-l 

^oj cJs ^y>- ^p--l JLp jiaiwJl jlvwo ( 3 ji j L y*j AjllS^ _LalJl 

Red- J R* j t Red-spotted J /? s . . SUU ) superscripts j jSs J * j-J-l 

o 

( tinged 

t £ 4j J^>cj {jp T~ 9 *^ J o ^_ o 1 j *“ — yi " 

. 4ijJl ^J>- Jj £~n ^jl$3l 

uLuuVl 

* JbL» oLpI jA < — jL^o 'if I t jP AXp- 

Filial Jl 5~J ) F ^JL JlfrVl J pedigrees <^LjVI - \ 

y * ^li tAJ-s Ja — Jl c^- jjrl ^y ^yy 3 ( 

. ( JlJi J-* Ulillj «. aJUIj c JjS I JU-bU F 3 j c F j j c . . Fj ^ ) 

^1 JLp o^i ) Usb ( jUJl JLp ) Vj\ f Ml ^1 ^U^ldl oU - Y 

. ( <Lu ibsai o jS>j La^tip 

t Pj jJ| ^ ^y * *" il *..*>- £ frL'yi ajLxS* jIj^o ^ «. Y 1 

AA cjJb^j 01 . . . P 4 j <• P 3 • ^^1 jy°j l P 2 y*y\ 

u (Pj x P 2 )x (P 3 x P 4 ) Jl 4 ^ d l ots £ ^Jjl c1k»L>c^aLJ1 jJ iSy^^ 

. lisOh J . . . Pj x (P 2 X P 3 ) J^Aill ^Jldl J 

1 <LJLlJI oj ^ .^ll ^Lt- — £ 

. BCj (Pj) : ®*1 (Jl - 

. BC 2 (PO : ^ Pi Ji cy^l c^ 51 U^ 11 - 

. BC 2 (P 2 ) : ^ P 2 JI u^ 1 ' - 

. \jSUj . . . BC 2 (Pi) F 2 p! Ji Jlill J^ “ 

VAA 



— ^ LSyi-Vl j^Vl fja** Jjltf : X ^ -UJl — 

j\ *L>^l ^ja 0 j~,al j jaj JgLu ^ l LL>-1 y* Uj 5 L Ji - ^ 

( Red Kidney U_^UJl RK ^ J *\AS 

[Sj^ t JL>- ^ lj oL>r gr.il i>jLIi>JL ojLiVl -tie- villj 

U-bco jluj a^lJill Ju/d I JU 4 JLp SJNjlU ( Self ^ ) S f 1 

o ^1 ^xll J-*j jT ( s jtftall cjLSL^JJ jI ) <u-va>j 

^ i £-^jll jt aJL»ULI ^g.yg j V jt . Synthetic Population Li 

jUU subscript lJ* j ^Ll* Ja+J\ JjL*t jjl (*ij £® S j^il ^ jl£*x~j 

S 2 ^ «■ Si yJL iLUil <l!p Ou^-I J~r Jjt <Jl ^ il 

— LI g Tpj 5 .l r . i l gjbJl J~JU S3 j 4 Sj — U l Jill yo g^LJl 

. . . . S2 

^ JL^-t tj ^ SWjlU ( Mass ^ ) M ^ _ V 

^- 3 j j^jJl £* . Leo IgA? 0 ^ .JL u Jl jli?J LoJxp jT c c-jUxXj^I 

^ * vUxll JlrT^l JUU >0 ^il ^ JL? ^Jl ^ ^ 

Jjs- - ^lU^r)/l e-jUxijV! ^y» uL>cXo _ ^ylij Jjt aJ^jULI M2 j t Mj 
<Jjt jt 4 ^JL-p JjT y ^Jdl ^^UpVi JJ-1 Lot . ^IjiJt 

. M 0 'jA ^Jl ^Jasei (. jli?l aJL^p 

4 (Pj * -^2)^3 ^2 M3 Oj£j otS^ lJi^> y * jJl I e)l ^ A 

^akJlj ob-Ul ^JS\ (P^ v Vlj (P^ f Vl ^ ^JUl Jbo 4 j*ul. 

M 0 Jl <315 ) JUrV ^ ‘ (F 3 ) cUWl JJL| J\ ^iJJl 

^iJl 4 M 2 ^liJl <_jU»i‘yi J-s*- LbjJ gzi i ( F 3 Jl <-Ju j* 

C?^ 1 JrrM^ s (M 2 Jl^ii ^ S 0 Jl <315 ) ^-UJl ^ 

Jl J~r <y csiii 4 s 2 ^ui jjijJi 

• m 3 j&)}\ js*- M g~i i c jl^i ji^i Sjji j \/i s 2 

jLj »llac.| _ ^iLScll ^ SJjjj-l lira's/ 1 JUp _ ( j_jO _ *\ 

VAV 



^JUJl 

✓ X 

j6 b. jt - 5tLJl JbJLi t-..-Jl lii Ml JbJbU pedigree 

* t ^ 1' *A~Jl j\ lJ U<^ ^ ll ^15^1 f-L-^l ■- — il L5 5 

^j]l cj*ybM t * 1\ .1 ‘C j c j (C, 1 jlmj <dbMJdl iojiJl JLs^l iXs-j i 
oliLJi Lfc* cu£ y jl i i-jU^JI l&i iS <■ e^ljU c-^>^ol 

c-j^l iS j>-\ aJL~* j itj i (j _^iil #y»Ui l$J c-oJici-l J\ t £>^-' 0^^ 

. JuJui-l L-il*alt gSj jv^i <_** J 

Cartlerock x : Jl» ‘ s Cx-° <_s» ^c-:" <— *1— uSM - > • 

. Pakmore B F ]0 

UC82 x FVN8 VcS _ Sb. _ J\ iojJl £•'_* ^ - " 

UC82xVFN8 BC3 ZA£ jt «. <_,*>■ J\ (UC82) f’SII cJlS' lit BC 3 (Pi) 

. V M I (VFN8) v^ 1 ^ '•=»! (P2) 

u«jjM WA>*» 

U* 2Ja-jjil cjUJLI jy>jj f-U— ^ t:L» Linkage LUjMl o^L» l >w^" ot 
<. JU-»Ml ( X 2 X 2 y>J\ dJ UJJ f ) chi square £.y> i*Jj 

^IjajMl fl&Jl ) ikJjU C^LJH £fJJ ‘ 1 

heterogen- ^-JUcdl fJOu L^UM x 2 fc»J> 1 < repulsion f I <, coupling 

. ( BC ^ F 2 ) L jjjil jSLi*]| j! ( 'ijy^ a* lij. ) city 

^Lulj^ll gJUill JjlA* 

f UjMl j l4> Jva^ll f lijMl i>L. Os-=e Vbjil S 5 ^' ^ ^ 

. .-.^1,-v-Ni t *"* j^ 1 X 2 v~Jlj 1 


VAA 



ii*Ul AibOl J iS^\ jj-Vl JjU JyJj J^!^> : V-W' Vr^ 1 

^IjVl CiUlu .53 

: jJL US' 'jtj i j~S Soil Classes LS J>\ IjVl o l.» . . . 5i £^=r t-V 


Alpine Meadow 

Brown 

Chestnut 

Gray-Brown Podzolic 

Laterite 

Pedocal 

Prairie 

Red 

Sierozem (Gray) 
Solonetz 
Terra Rossa 
Wiesenboden 


Bog 

Chernozem (Black) 

Desert 

Half Bog 

Pedalfer 

Podzol 

Ram ami's Brown 

Rendzina 

Solonchak 

Soloth 

Tundra 

Yellow 


aXhutSH JjlVt 

— SJLw'l/l oUU ( jJ> Hjjiaj jL-j U . j > _ « uJ UJl 1 -IjLjj jJl ^ U. a JU-L" 

Soil Science Society of jVl ^JU JLS^Vl U*-JL| OtlJl I 1a ^ » J£ U 

. America 


^ jV’UaJl l_— JJ oLS jS’S jA 6^/1 l—JUJl al^Yi 0) 

• 2 cr^j P j * K 2 ® j K ^ JUj $ La.t ^ lST a j 

N-P-K yijJlj - UU J^ll jLUj 

• (J^ aOi»-lj iiUi ^ jJLlI jtj UJLp « *J y 

• dr* NPK «U..,iall JL*jj 

iiy iiji ( iS j~S l y^- ) jSjj Lgjli jv»U*Ji La^wJ (1 )Uj JLlPj 

• . ’5U» i_a^- 9 5 aliYl ^aj <. y»jj ^SjJi 

r\\ 



— I I ■■ ■ ■ ■ I ' —^—1 I 111 I ■ — WII I I ■ I. I I 1- ■ ■ ■ 

10N-4P-* j <. ‘10-4.3-8.3 (N-P-K)’ : U ‘ ‘10N-4.3P-8.3K’ 

. U^i ‘8K 


U^« — ^ j 

L^J^s . . ( sulfur-coated urea 0^*53 L sUakU UjjJl alw c-jj^SUl Ji. ) 
. 44N-0P-0k-13S Sb. v_o^i ‘ s j-iL. JJb£ ju, 


ixiLlJl slow release fertilizer j ~ -rilj 0L*j-Ul ii-kJl #ju— bU 
1 1 g'J-£ Osmocote 18-6-12 j t Osmocote 14-14-14 Ji* s JUjeu-Mt 
JL* 18N-2.6P-9.9K j <. 14N-6.2P-11.6K : l ir ^\ i Jy ^\ 
uuLo53l J!, j»j i o j* jU — Jl . ^yll 

. ijJLb JL)U vZJ^L»LJLl J.I 


jajJI CiLJaltj Cilxu-al! 


c tj l_$5lw! liJUJlSj j^lil >ul « b* . “j ol . X ^V l w-illpit* 

jJl Jigjt* (J-S y* ». to . *w . U _ <l)t-iJl IJa ( _ s * _ ^LijX»a*ifl 

^aJl cjUlaX« ilJlUSj c American National Standards Institute l _ j £ i yS\ 

SjjjjJl o JZ iU j t Plant Growth Regulator Society of America i-So^SM iJLJl 

. Chemical Abstracts i*5lJLJl a-JLJI 


cjIJl~ 1I ,yws *£ l/JI iJUl <*iUJU _ oLiJl \±* ^ 

. ( N <\A£> Amer. Soc. Hort. Sci. ^ ) JLjc**VI j*Jt oUk^j 



yi iS i-JUJl jyi\ Jom JjU 
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fill* 

I § i 1 S 


barban 4-chioro-2-batynyI (3-chiorophenyl)caibamate Herbicide 



bifenox methyl 5 -( 2 1 4 -dichlorophenoxy)- 2 -nitrobenzoate 




5-^Ufl ,j v*UI ^ JjU; -W^p : i~U v*V — 


u 

.“2 

£ 



nr 


u 




clopyralid 3,6-djchloro-2-pyridinecarboxylic acid 




^jUJI p-'ill (►-» jl 

cyproinid W,WlchlorophcnyI)eyctopropanec«rbox«mW« 


s_JJi ijtsai j iSjA\ vJJI jr^ J**i tW.5 ! s 9* lji 


| 

J2 




dilenopenten (£>(tM-[4-(4-(trifluoromethyl)phenoxy)phenoxy)-2-pentenoic acid Herbicide 

dii'enxoquat l,2-dimethyl-3,5-diphenyl-lK-pyrazoUum saits Herbicide 

dillubenzuron A'-[[{ 4 -chlorophenyl)amino] carbonyl] -2,6-difluorobenzamidc Insect growth regulator 







4ib£Jl J y^\ Ja*> JjU* : 4-^LJl 






ajU£J| iuJUl j^Vl Jom JjUj Jfd \j Jul yi> : 



lenacil 3-cyclohexyI-6,7-dihydro-l//-cyclopentapyiimidine-2,4(3/f,5/0"dione Herbicide 






monuroii A r '-{4-chloropheny])-A , r jV-dim ethylurea Herbicide 


^ c tijdj J*j\j*J* : i*JLJI v^jIj^JI 




^^UJl 



prafenofos 0-(4-bromo-2-chlorophenyl) O-ethyl S-propyl phosphorothioate insecticide 



— —.■I. vJUil 



J *SJ* 


Vu^juji 


•o -g 

1 l 

6 S 


3 ? 


0 .5 

1 $ 

I A 

>> o 





lemephos 0.0'-(thiodj-4,l-phenylene) bis( 0,0-dim ethyl phosphorothioate) Insecticide, ectoparasiticide 




triarathene 5-(4-chlorophenyl>-2,3-diphenylthiophene Insecticide, acaricide 





^ynu Jjlij J j~f\j Jfu| \y& : l_-JIj>J1 



"" (J*m I. . . I _ 

CiUIku^l 

4-jjlj-^Sll tSiUS^l 1 -uSjjj f Uwi 

• <_s^^ ®^Lr* <LsL*-SGl oL S jll ijb^Jl julp 

* Ol£«)M jOS oLS'jll l*. 4_^j ^Jl ^ai\j f-lwVl Ja-^J - ^ 

_ -U--I jt t ytL^SGl i*_S jaU common name ^iUJl ^ -N I i 

‘ A^bill oUKJlj 4 cL^Jl 01 ys- JS ^ _ ^U-Sai 4^,1 

^ill oLS^JJ iULSCJl ijSU^SCJl ►lw’S/1 ^Sjl? ^^JO .1 . ^yiiJULij 

j^jil wl jI ^jUI <u^L L^i« Op-Ij JS' ol c 5 1p t i*»l jjJl .-...i^t.- i 

^ il^J.1 ojLS^Ij jI^IL i^ULi oU>dU jLcj U-i ^>1 ^ ^ 

■ (OCr^ lM 

-u— 1 OU - ya^lLl Oaj _ vi^l JL. <y jyL^Jl 4_^JJ ^3 J _,t OlS 131 _ Y 

jL^> p-j t (j? L ». ?k )1 ■ujI -l*j ,j~«y y>- ^ll j\ ^iUJl 

• dD3 wL*j jt 4 (_5^UJ| 

‘-jy; ioLiwjS3l cjLS^II *, — flXxpci jtl fc*ll c->l I j » j . c ol ■ _ V 

^IOpt^I ,j£Ujj . ( 14 C jl 4 GA 3 . . ^At« ) superscript JajLl £jl>- 

^ O^J 4 cs* £* £^1 i_#jyU 

. l$J aLUI! *LjUjj3l 4_»jjJ-l l^Jpvja 

j-^s>LljJl SjLiV I JiP A^ L o. ^fC il Jy^Jl j»l J_>CUul ijjj^ _ £ 

OlS" 13} V) U (—£ j> j \ ^sLa-SCJI ^~»Vl 4 _^SoV j . iyUJi 4-SLo J>3' 

jyj dl!3 ili.1 ^y>j 4 p^i]| jy ^1 y jJl j.IAp.^1 ijzy ot JLo-l iiL» 

4 (I) iodine j 4 (O) oxygen /Vl j <. (He) helium (.j*4il : y JS' 

4 (Al) aluminum p^^VS/l ^lip jyj O^s dUiS" . (As) arsenic 
j*i jJL 1 Jl <-iy I4J Jaixptj JLs (Tl) thallium ^ jJWl j 4 (Cl) chlorine 

£.A 


— . — — Ull 4-JLJi y**i Jjlu <J Jajjjv* 2 vU * Jl 

J-Stili . . I iJ ^ Jl^ll t T1 j c Cl j c A1 y* J5 1 

. A>Jl^A\ ^^oLa ^3 - aJL^ ul/^U- ^ - J^ul l 


^JLp-U Jxbp*j J^« jJl 6 1ST *1 y* c Jb>*^f y 2JUjA-I 4j|Jb jyC^i — o 

o«aa P (J-^ 1 ji i ^ jJL^JU He I cijL^ASlIl 


a] yJlA J*& ^M yaJl 


x a > 

. . . O 2 j t H 2 j-* ^1 ijl*Jl j+0 lx*Jl Ja*J 0 ! l^>cj 


^Lej J j^LpI pijJ 4 j^U| Lfcjj-^» ^j-p j-s^LjJlI <*JLll Jj-vajl jJi - V 

. 4 OjL^J 

Oji Na.2S04 $ <la™l i Ajj^a^ll L^jLo^L ^L^S3i cjLS' ^ li ^Jl jL!L> — A 

. jy>J\ {yj <PjU oliLwa 4 j V 


> * ^1 J C ^HJ J-.IS3I ^U^JI j* ^J b _ <\ 

dj 1 ij^ 11 Crt oUL^» h\ il y fS* - tfjA iy> _ &>.%J . BaCl-2H 2 0 
i ^ S ' Cf* AlaiJl a ry ^AJj ^^IpI ^5j f-lil otajs** JJ™J ^J| XWa:l | 

. jla^.ll 

Jt^. * ^xJl y*j y~*j J*j J±J\ JjA jyyljyi\ oL^iJl J; _ ^ • 

4 P0 4 -3^ dUJ5j 4 Ca 2+ jl 4 Ca ++ cr J j Ca +2 . Cl" j 4 H + 

* ^^*"1 j**A»xI**u S^- ^ ! 3j^*/aJ| OJLS l)Jj PO^ - 

JUSJj jkJl ^1 OXP APjU iUa ^JLP JLp aJ^jJJ 3 >^]1 ^ \ 

^ Oj£j (-) 5tyJi ^ No, ^1 Ua . JU| ^kJ| j US3I 

**~ i ^ ^ ^ ^ 4 uiA- urf <> W Je> p-l Lsy (Sjj j-viJi 
V s ” (*— 1 ^ lii ^ J_>^il ^>^Jl ^ 4 ytdU i»JL5il il^Jl 

^1L' jl 4^ 4iUi jU 4 (-) ^ jyvi >Jl dlls' J JLp 

• ‘ 4lli y> f.y>- 4t JtJl 



■— — — ‘I- ■ — — I I lo l l fcl >« Jt (Jj-ftft — 

■ 3-llxJl ^sJ j*fl Lp j^jJLp cjLS" jil ^jJ _ ^ X 

t H 2 13 0 J t 14 C0 2 : ^ US' JSU-^I L^-S y ^_SJb i_L_Jl oUS JH - t 

.H 2 35C0 4J 4 ( D 2 Ojt) 2 H 2 0 j 

i .S jll |«^>1 4_JU- jj-AdJca jjj ^-iil jya:»Jl yj jSjb (_j cjLS jll _ «_j 

; US 4 iiU— • iJjI jt ii» ^v»_j ija i AilaU* jt ^U-^Jl 

[ I4 C]glucose, [ 32 P] ATP, [ 2 H]C 2 H 2 , sodium [ 14 C] lactate 

i jJu j^jJI Jj«j generic names »UUSfl ills- y — »- 

: ^ US' 4 itjJi <uljj ofy** 

,31 I-albumin , 14 C-amino acids , 14 C photosynthate 

LsjJrl ty cjlj-iU jJI I - ■> 

: yi U t y jiJl JJ _ Configuration 

D-[ 14 C] glucose , L-[ 14 C]alanine 

i_j j y>~ jt ( ij j& jt ) L«i j j-i a^Jl jJ»u a 

: J U t JtjJi ^jd 

D- [3- 1 4 C] lactate , L-[2- 14 C]leucine , L-[2,3- 14 C]malate, [y- 32 P]ATP 

uniformly it ilM-ril U yj\ - j 

. [U- 14 C]glucose ^y US ‘ i*>3 I olji ^ distributed 

cl) _^S ^ jji-* ) it *— A^bS iiP ~ 

4 ijl Ji <JU~ syrj ( ^ ,J-*i b>~j 4 # W^' «_** 

• js'W J a J ! 

^abjlt C^U-Ut 

'. < _ 5 bl» oNiUil AibS ji 


_____ i-JUJI SjUS 3 l (ji cf>-Vl i-JWl jyi\ J**i Jjla : S-J«Jl S-Jlj’!* 1 ' 

Ijijj*- ( ^ r O jSj v^' sftl{ tr 1 ’ eq uations - ' 

l ^-Uc ll jji CjVjI* 1 | la; ...; ' >— *>0 . . I jj _) t ^SSt 

>_ Jp f Ullj Ja-Jt jU (/) slant 4UU.1 ^lySM dUOJ f-tic-Jj 

USuf ctUi ^So jJ ISJj . 4 Jli JL»- jji '*<■* JS" <I)l£ 4 *L>-b 

iJuLw i j *‘ll fJJtLl i^>*Jl £« ^Ju4j (_)* *^ SJiail 0*y^lnll *j\zS 

. ibl** JS - jJA-it _j ^^LpI iJL>- ( JL^-lj jla.^ ) SJL>-lj iil_» i] jii _ Y 

1 S yu&\ jjijtl* tjLj JSj t ^L»-!l iuxj _ Oilp _ O^blnli _ V 

itaUi! O ij+Z*t I lij *jt "ill . . IJL* . JL>-I IjJl i£*pcJl OjU ^Uali fljdVl jP |*-$llj 

• i_^All (jlaU JM Uj ^*. Cf-J^ lir* J ^ <_^ 

Jjpjlrfl lijj . J y ^ll Jjuj i_ll>- SJj-l J 4 *l_a il j£i _ t 

• - ( J jl'ti-l ( jj_jliP ^5* fl * ,ji lilli Ol^T Ay* ) ^ p italwll jl I j.».*>..m| 

(_*H - -^r-J <->l - cfviWjl' >^1L. JjMl jla-Jl *1^1 jyc, 

. jdi >ji 

l)ISj 4 i)b*j jl OLi_> jt <I)Uj>- iliLail *U*. lij _ 0 

underscript jk_Jl c _4 <■ superscript ^kJl ^ ^JLp! UaJ^-T 

■ ^ o& u^ 1 cr^M' t 5 » C«s! ^ 
c> LfcJl SjLi)/l oj/: lij jt c iJutoj. oJl 5 b| Nl oViUil piy-V _ 1 
1 i>rf V^J J* »* •■■■ » • • Lf ^ y lijj . iiildl 

■ dc*"y Oii u~Jj 

J«~ J* - 4fUi oja «jai ^ 4*s ijli oV A uii jj sjLi^i xp _ v 

. Eq.[ 4 ] iJUl s _ 

AaSLflAVI (-u^jaJl 

lij LSU^>I JJUdl J r ai^_li jiL^y\ ^JLi Ji Sj U>l ^Vl 4_Jko 

• < ‘ L ^V £?V >jSVj jJ> i.a>c_ll JJUxll cJlS" 


- ■ ■ d>*Jl 

<1)1 LoJ Ails t _5<alc' j^s* j»A ^ /a > ^ J**L*Jl a^a-S ^s t\+&>-\ ^jL na^-J, ISLy 

. ( J-ol -ull ^ j\ ^ o*i$p- Jj, jLlo ol LoJ j c 4^»ijJLll ^ ISjULo li^-L Oj^vj 
'^ yUa^^/l (_5® C-»!AjJjC Aj! p! ^JLp • . ^^uJU-1 ^ c5^ (_5^ J 

. AXasI^oj A*_Lp Oj^ *L,<a>-^ll Lgj jLil t _5^l 

* I^jjZ^co ^JLp ji CjU^j>“Ni 4 jj1*jo jU aJUI J yd jJl ^JL>sX**J 


aji _y»jj fj JJI ^^*11 j^l ^11 

nonsignificant ^ NS 
significant at the 5% level 7.o JU^-I < 5 -Up < 5 j^o (*) 

significant at the 1 % level / \JLu^l <_$ jX~* -Up ^ (**) 
significant at the 0 . 1 % level ’/. • , ^ JLua-l -Up \£y** (***) 


<-bjjs 1-1 f . . multiple comparisons s^-udl oUjUll oNb>- 

a-w^ io*!^p j! t ( ^cJj, ... c j t b j l a ) pU^JI v-aj >>- <>* s 

t 7.0 JU^>-1 jlip ajj^ JLp aWjJU fe ^ asterisk (*) 

j] t ( ...CjtBjcA) pl^gJl *-»j -bl-V; u-° s 
. "/. \ JU^p-l (S -Up cuU^iAxs^Vi aj aN-lU (**) jbu^ olx**>lp 

p-JiJl pU^gJl ^UJadl A j t a oli^i-i Cj^H 

Jlojd pL^JI ^JiJi £-* p-JaJl j^IpI % > J ^d 0\ - villas’ - 

^j>xj s^JLAdl c^UjIaII £^r ^ u>-lj c-r^ j* 4 J- 5 ^' 

. Jl>-I jj| vlotJ\ Jjtu>- 

. l _yOM & J&* (*•£ (jjl l - i J J r > - usi SJs "*-> 

UjUSll - v 

( Brand Names Jjjl^sJl oL»^A*3l jl ) Trade Names JjjU>ki!I f-Lo^.'sll 01 



, <-JUi *j\&\ I S uJLl t ^oaj JjUi iijdj l*i\j*f* : i^jlj^JI 

4 Vj J o i lij^ If-Lx^^l 4_o^ (jf*ri * * ^ * 4 J 

olllj 4 SjUJl <- — Jj c ^jSLo^Jl j 4 3 JI*aJI s^lil 

olil cLLLJ ooll £T jjJl dLLi? . <w4*ipxi!l ^ ioJj>si*-J.I j\ 

. ( aSjA}\ j\ VJ ji\j ijjll ) L*l£» J 

TM jt R 4 jjL>*i]1 y* jj £-pi^J * jt t^Sb (_£ jt>oii tj-j 

- ( (5jU*di ( _ ? JLpj ^LlS ^L~Jl ^LpI 5 yb J>-b _ S^Ip _ c_oSo ^1 ), 

. i^UIl y*Jl J y-5«* ^wP <u£Jj 4 AjiUl ilx^Jl ^ j$bj- I J»$3 

jA* J!3Li> yi^j bjj 1 (JLo^z*,*iI ^J-p 

OjS y- <—S jil \Xfrj yJi ^»JLp -Uij J-jJj ^iU^i 4 dUi y* 

. ^JLjLiT oUv?1 j-« LgJ jt 4fc : JLll iSjLS ^ll 

fLa-«Vl 

AjllSG 0-s^>tvaJl <5j^JaJl ^JLp O jjcdJ Lgj iLi I ySlou ^Jl JLpI jjdl ^j-o 

I ^jijLo ipL*J| pLo^o'Jl 

c^tlLJL! ( provincial names jt ) common names ajoUJI *U^/Vl 4 _o 5£> _ \ 

- frLo-^»l 4jtl^uA Outs' j!j ^5^*" J >cj t 4 AjJL«JJ 

Chinese j t lima bean Ji* c J_Ul^ *twl j! 4 douglas-fir Ji* 

^ ^ ^ ( o»VULl JS" dJUS y* • cabbage 

f^Vl *U—! y£Jj . Gray's lily j 4 English ivy : Jl« * ^JLp oLJl ^1 
Jia ‘ OjIjLJI ^ybsjj ^*»i bl jUU^ t»_5j^>TLJ l^oSCj oJLA 

, brown-eyed-susan j 4 blue-eyed-mary 

t ajj>LJ| pU-^VI ^y* ^1-^1 apostrophe ajjJUJI aJL^UJI uiJL^ _ Y 

. devils-paintbrush j 4 babysbrush : US* 

: iJlxil ^1»UU ^yo ^bJl LoJUp _ Y* 


i\\ 



— — — 

bane, bark, bean, berry, bine, brush, cup, fern, flower, grass, leaf, lily, nut, 
pea, plant, pod, root, seed, thorn, tree, vine, weed, wood, or wort 

b\i £J»Ull dUb ^ oJl S' B} 

p_w<l 11 4 jLL~Jl *U-LSCJ| viJlS" BJ Nl c cowpea j t strawberry ^ 

■ I <* 1^1 a* ‘ <_» ji-l 4j 

j 4 — uIjUjB b| aoLp fU^i ^ . _ £ 

. ( cucurbits j <. crucifer : Ji. ) iJbbJl ^ (ae) ul^’Vl jli 

1*^*^ cr »U>-'Jl Jj-I pv»l Bl _ 0 

• 4 JJL 4 I - ^JbLa l3j 

- Camellia j 4 camellia oU _ I 

. Rhodendron j 4 rhodendron 6 jjJLb j ^Jl cjU »-^So - «-j 

. Fusarium rot j c fusarium rot i y^i\ - -^r 

- Phvtopthora blight j 4 phytopthora blight I jjii jiJ a>JA 4_*iSS „ :> 

. A vena test j 4 avena test c-^sSL - -a 

^3 — a^JL«JI p-L^wu^Fl _ <LoL*Jl pLwt'Jl ^1 ~ *\ 

U' l j 4 apple LaxJI Ji* ^ 

_ Lj^J jULx^l UJUJI J-^L>JlI UT . rose ^j^lj 4 tomato 

L/b J slLsM JU^-I L$5lo-wM ^>1 I 

^jLp ^JL*Jl L^jU^L j£Ju LgJ^i - beans LJ j^LAJl Ji* - ^ 

worm j 4 bug j c fly cuLJ5’ J^aiT . - dil jJtJ-i a—JLj _ V 

( 1 )J J^aijV Ujlj c <LaJ* > ' — li dib calls' LgJ s c->L>A5CJi 

: <^fxj S^Ui ^ 



i-JLJl h\i£i\ y U. H t ja*j (JjUj iuljv» : i_->lj*«JI 

sawfly j house fly 
spittlebug i j£}j bed bug 
cutworm ^S 3 j earth worm 

f— 1 dr* bj^Jl cS jl * (*— ' u^*i - A 

Ija _ L^xl _ c lJU d)^So * LjhxJl diL 4 amj (^jJl ^m^-I 

^ l 4 oLJl Vl l ^ ^Jb v> w i *— !>■ ii>* 

: 5 JLJI ilUVl J US' t 

d>L tdUS j UiUll *UJVl Lgi* jzlj um ^ ji-l> Lf ^zj jjS I ^U^S/I _ I 

*UU Vl 0JL4J ^ J j 1 clostridia j 1 corynebacteria Ji» ! auy U-$j Jj.:...ii 

. ^ jjl» 

e *-*. jr*' - oVU-l ,_^a * j 3 jjtil <J_y>*i - >— j 

. sarcinae j 1 salmonellae Ji. ‘ j ^ iil ^Nl 

. Pseudomonas ( _ r J r \ ^1 pseudomonads ^JL| ^Vl JiJtj _ _>• 

• US' ‘ 4JI S iiU»^ (J J>-\ Oj'i/U- ^ £*J>- i ^1 J y>*j _ 3 

. sarcinas j t vibrios j <. shigellas j 1 sallmonellas 

• I dr* t S^U ^y> ^iSt L>Ur»-T Jjiij Jij . . |jL* 

. Streptomvces streptomycete j « streptomyces Js* 

dia^lj *ij*i ^ *U«Vl £»UL*I«.I 

ilif ilL-jJl jt vicJl Okie- J ►Uu.Vl oUl^u-'V iJUl jlp| ^ ali ju; 

• -Lr*^' (J-* ,_*» oJJl oLjj-Ul t_iUU« d*y “Ulc- ,_jidl JU-I ^>UI| «U£t>U 

* oljLJi *U_^I _ ^ 

* loUJl *U-v**Sfl _ t 

<y US' 1 \j^>- isjyJ.1 J^UtJU a™JL ol j^e- ^ j>Aj 

• tlMlj t c UiL^Nl A*>-lliL| 

t\r — 



~ — ' — p.. 

• 4. _. t ) 

ciU j5"j * |jj^- jjc- Jj^UwJU ^jj 

c J^Ull & \jtjJ, ^ ^Ui ^ i.>U| ji jA\ 

JsS US’ t \j^>- wJL 5JUi^! i^bili oLKJl ^ jSjZj 

. iy JjV U jSz OjSi Uaio Jill Jj «, cr ~Uil ^ LJLJi »L-Vl 

I 4~*-L*J| A-L^rfVl jjaJj^a :>- 

CjUKJI ^ jl vl^Jl ^ iJUJl ^y cU—t ^Jl;N 

Ji p- 5 ^1 J® 2 * V*- 11 t u**^ 1 ^ 0*/Jb (V4^jj t 

■ CS» (►*/* Jr- 

: V U-£)l oli J.\ ;L-t _ Y 

• 4i^Ul f-Lo^a/SM _ t 

cuLoASUl <• olj^ cjLS" j-^JJ Jj^LuJI jS Ju 

i_s^ p-* 1 *^ Jjo (jj—ji cr aiJL.j t aJLsJ>NI ip-hill 

• *— »*Jl ci* * ( ,jA»«lll ilgj 

; ^L^SGl *Lv^Vl __ < > 

cuUlSUl jl <^>«Jl ^ <LsL^£]| cjLS^ j^JL! *L**m/SM ^Saj'y 

L>* JaA3 Z y> JjV ^ijj t ^ya^cAil 4 jI*J ^ ^SUj 1$XS3 j t i^lljill 

• ^^Jil. U^i aj ^ jJ Oj, vl^Jl 

I 4jjl>tll| _ _j>- 

- llfcrf ^ ** tjfLa ^ ^S'JU V b/ 



wttsitjdU* 


— C , J U JI ) | >.RdU.p J^>-f t .— ^ »- 

. rvr 2 jauji _ vuii^Vi ^sai . a-jlji jsl- j\j & _p«ji yj 

^ • rtj' . l l . i — *L=i— I ix_kJl . SJLjj _jt tl>»j <_j5o t_L£ . ( \ ) ju> 4 t ^^yJui 

. \ V^ _ SybUJl _ 4j_ r ^tll 

. AAjjbj a .... ^I : sl^wJl • ( ^ 4^Y ) J L tf »i.* [_gj L^ail Jam c i]jL< 

. i>^w> rov - 2 y>UJl _ wilSMl II 

( \ ^ YA ) p . . hwl l.Ug’j i 1 _ # 1 p UT-^J 1 ( _^<» la ..«*> * c jA 

. i>^> YY" \ _ 2 ijAUll _ Aj^vail jiiiVl i~SL . Lei jj]l ii> ja*Jl OjL—U.! 
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TTU.Vr o*fli - TTU.VT - TTM.V1 : .} 




O-Vpl li] Vj oli t ^JjJl <L> L^jsl ^ y) 

* 

- A.^. ^ .L.^ 4j L* ^jaj j^_ - y*C i 

tj' < ^liSCll 1 -Lfc p(j£jliJl iS}ij^ ^JlJ^ ^-Ul .. 11 * J^-l 

’ (J> ^ AjI^vJJ ‘UllmJl (( I )) J ((^jUi. 1 )) 

fifes' Jj^- ^ ^\^i\ U* J^jUo 

J-nAaI! .J^a^- <M^aj yup wb^l j ^oZj j , ^LjLJl h\^ii\ 

L l^- U J t l a . ~ * a ^ jL*\) ^^4»JLjJ| ^-r ^ :ll ^.t. j 

.a^JUJi ^b^Jl ^L-V k-i 


j 

<j^»>J' ^wJl 1 .X* I^Sj^i Ol . .^J^*l ^L5" 'y 


>Uf 


^Ja>JI . .» * iVw*l • ^p-^>- p^Ali .1 J.^ .L-» ,> -l jy ^ * • 

S^o^Jl <Ll»U ^4 oJl^4 ^ • Sy^loJl Sjc-U- _ <plj^]l iJiy 

O" l/*>U.^^’ LS^ J~ a '- * ' ' * Y 


MY JjVl ^yJl v> £* 


\ *m <_jujJi uJjjir i-Vj ^.u 


:jU.U>j j-*j=- • Y ^ v • »j_»jkl oLj "V ji\j JJjjS' 

JL-»^U Ciyjl OljU'Vlj 
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